EXHIBIT H-3. EXAMPLE 2. BARREN CREEK AND BIG BAY CREEK
EMBAYMENTS, ILLINOIS

4.1 Description of Project and Impacts
4.2 Incremental Analysis
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EXHIBIT H-3
4.1 BARREN CREEK AND BIG BAY CREEK EMBAYMENTS (IL-10)

1.0 Location

The proposed Barren Creek and Big Bay Creek embayment project area is located in Pope

County, lllinois
approximately
11.6 miles
northeast of
Paducah,
Kentucky. The
project site is in
the Ohio River
Smithland Pool
between Ohio
River Mile (ORM)
909.4 and 910.9.
The project site is
within the
jurisdiction of the
Louisville District,
U.S. Army Corps
of Engineers
(USACE).

11190000 FEET (<Y.)

2.0 Project Goal

The primary goal of the Barren Creek and Big Bay Creek embayment project is to provide
shallow water and rock spawning habitat for fish and to restore and maintain the openings to the
- Barren Creek and Big Bay
Creek embayments. The
opening for Barren Creek
would require maintenance
dredging prior to the
installation/construction of a
rock revetment and Big Bay
Creek would require the
installation/construction of a
rock revetment. Installation of
the hard point structures
would create habitat diversity
for aquatic species such as
fish and benthic invertebrates,
especially the federally-listed
endangered fat pocketbook
pearly mussel (Potamilus
capax).
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3.0 Project Description and Rationale

The Barren Creek and Big Bay Creek embayment project is designed to provide shallow water
and rock spawning habitat for fish and to restore and maintain the openings to the Barren Creek
and Big Bay Creek embayments.

Dredging: The opening for Barren Creek would require maintenance dredging prior to the
construction of a rock revetment. The opening to the embayment has been filled with
silt/sediment.

Rock Structures (Hard Point Structures): Installation of the hard point structures would:

1) reduce the need for future embayment dredging by reducing sedimentation within the
embayment mouths; and 2) create habitat diversity for aquatic species such as fish and benthic
invertebrates, including the federally-listed endangered fat pocketbook pearly mussel.

Revetment: Big Bay Creek would require the construction of a rock revetment to protect the
eroding riverbank and provide rock habitat within the project area.

4.0 Alternatives to Proposed Project

Before entering into the Ohio River, Big Bay Creek parallels the Ohio River for approximately
0.5 miles between ORM 909.5 and 910. A narrow peninsula of farmland separates Big Bay
Creek and the Ohio River. The bank of the Ohio River immediately upstream from the opening
of Big Bay Creek between ORM 909.5 and 910 is currently being actively eroded. The bank
has little woody vegetation, and the adjacent floodplain area is being farmed up to the riverbank.
Since this bank is on the outside bend of the Ohio River and since there is no natural vegetation
to control the erosive forces of the river's currents, especially during high flow periods, the
proposed project includes a proposal to armor the bank with rip-rap between ORM 909.5 and
910.

An alternative habitat restoration project to consider would be to cut/dredge a channel between
the main channel of the Ohio River and Big Bay Creek near ORM 909.5. This channel would
have to be dredged through the peninsula for approximately 400-500 feet before it could be
connected with Big Bay Creek. Constructing the channel would change the narrow peninsula of
farmland into an island. Since this area is on the outside bend of the Ohio River, some water
flow could be diverted around the island creating a back-channel off the main Ohio River
channel. Placement of a hardpoint diversion structure upstream from the proposed island could
enhance the amount of flow into the channel around the newly created island. Armoring the
upstream and main channel banks could stabilize the island, and the remainder of the island
could be replanted with preferred bottomland hardwoods.

The primary benefits associated with this project would include increased aquatic habitat,
increased terrestrial habitat due to land acquisition and habitat improvements (reforestation).
The primary adverse issues to be considered with this alternative would be the requisite land
acquisition or easement purchase of the peninsula, which is currently being partially farmed,
and the short-term adverse affects during construction of the dredged channel.

5.0 Existing Conditions

Terrestrial/Riparian Habitat: The lllinois bank of the Ohio River between the mouths of Big
Bay Creek and Barren Creek is dominated by a narrow band of riparian trees. The dominant
species present in the stand include box elder (Acer negundo), black willow (Salix nigra),
cottonwood (Populus deltoides), and silver maple (Acer saccharinum). The floodplain area
behind the narrow riparian stand is agricultural.
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A narrow peninsula of farmland separates Big Bay Creek and the Ohio River between

ORM 909.5 and 910. The bank of the Ohio River immediately upstream from the opening of Big
Bay Creek between ORM 909.5 and 910 is currently being actively eroded. The bank has little
woody vegetation, and the adjacent floodplain area is being farmed up to the river bank. Small
black willow saplings and a few scattered trees are present along the eroding bank, however the
riverbank is generally dominated by herbaceous vegetation.

Aquatic Habitats: The proposed location of the Barren Creek and Big Bay Creek embayment
improvements would occur along the lllinois bank of the Ohio River between ORM 909.5 and
910. A narrow littoral zone extends from the bank to approximately 5-20 yards from the bank
before dropping rapidly into the main Ohio River channel. The banks are characterized by
mud/silt and the bottom substrates are composed primarily of silt and fine sand. There is a
complex stand of tree stumps in the littoral zone as the result of the increased water levels
associated with the completion of the Smithland Dam in the early 1980’s. The increased water
levels in the Smithland pool transformed the affected portions of Barren and Big Bay Creeks in
the project area from free flowing streams to small slackwater embayments. The increased
water level killed the trees in the affected portion of the riparian zone, and the tree stumps are
all that remain.

Wetlands: There are no jurisdictional wetlands present in the immediate vicinity of the
proposed Barren Creek and Big Bay Creek embayment improvements. Wetlands in the vicinity
of the project would be restricted to the bottomland hardwoods associated with the riparian zone
adjacent to the Ohio River.

Federally-Listed Threatened and Endangered Species: According to the U.S. Fish and
Wildlife Service (USFWS), there are five federally-listed threatened and endangered species
known to occur in Pope County, lllinois and one species that is listed as a species of concern
under a candidate conservation agreement (Table 1).

Table 1. Federally-listed species known to occur in Pope County, lllinois.

Common Name Scientific Name Federal Status Potential
Habitat Present

bald eagle Haliaeetus leucocephalus | Threatened yes

interior least tern Sterna antillarum Endangered no

gray bat Myotis grisescens Endangered no

Indiana bat Myotis sodalis Endangered yes

fat pocketbook Potamilus capax Endangered yes

pearly mussel

copperbelly Nerodia erythrgaster Not listed (species of yes

watersnake neglecta concern under a

conservation agreement)

Source: Parsons Engineering Science, 2000

lllinois State-Listed Species: According to the lllinois Department of Natural Resources
(IDNR) database, there are many state-listed-species known to occur in Pope County, lllinois.
The database listings for Pope County are attached in Appendix A.
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Barren Creek Embayment

Big Bay Creek Embayment
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6.0

Engineering Design and Requirements

6.1 Existing Ecological/Engineering Concern

The Barren Creek and Big Bay Creek mouths have become clogged with sediments due
to several factors. These factors include: raised water levels from the impoundment of
the Smithland Pool; which reduced the headwater currents from Barren and Big Bay
Creeks near their mouths; deposition of silt from the main Ohio River Channel,
especially during flood events; wave action from barge traffic; and headwater sediments
from Barren Creek and Big Bay Creek. Barge traffic coupled with the scouring affects of
the water velocities on the outside bend of the Ohio River has created the erosion
problem north of the mouth of Big Bay Creek.

6.2 Barren Creek Embayment

Dredging - Maintenance dredging of the mouth of the embayment is required to
reestablish a suitable depth for boater access and to provide a suitable sub-grade for the
rock revetment at the mouth. An estimated 3,800 cubic yards of silty-clay material would
be dredged to restore depths of 9-12 feet in the embayment mouth. A dredge disposal
site is adjacent to the embayment. A small geotube levee 350 feet in length, would be
constructed at the designated disposal site for dewatering.

Example of a Geotube Levee

6.2.1 Embayment Rock Revetment — A rock revetment has been designed to
attempt to slow the rate of sedimentation. This large rock structure would
provide an area of increased velocities, which would create a scour hole
at the embayment mouth. Numerical or physical modeling should be
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used to evaluate the performance of the proposed structures to maintain
the openings and evaluate any potential effects to navigation during the
preconstruction, engineering, and design (PED) phase of the project.

Design Features:

14

The structure would extend downstream at a 60-degree angle from
the channel bank for 115 feet. The structure would then turn and be
parallel to the bank for 220 feet (Figure 1).

The top width is 5 feet with 1.5 to 1 side slopes.

The dike shall be toed into the sub-grade a minimum of 2 feet and
stand above the channel bottom 6 feet.

The top of the structure shall be a minimum of 3 feet below the normal
pool elevation of 324.0. A depth of 3 feet was chosen to
accommodate the majority of recreational boat traffic. If deemed
necessary, marker buoys would be put in place to mark the channel.
The size of the rock used shall be uniformly graded limestone with
each rock weighing between 50 and 100 pounds. Normally a well-
graded rock would be used, however, a uniform gradation would
provide better aquatic habitat. The use of 50-150 pound rock is
included in the project design for costing purposes and is anticipated
to be appropriate for the required construction. The size of rock
should be determined during the preconstruction, engineering, and
design (PED) phase of the project.

Figure 1. Embayment revetment detail.
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6.2.2 Bank protection — Due to the increased velocities created by the
embayment revetment, the channel bank would need to be protected.

Design Features:

¢ Clean slope of all trees and brush

¢ Excavate bank to provide a 2:1 slope

¢ Cover slope with a filter fabric with the following properties:

Table 2. Properties of filter fabric

Physical Test Method Requirements
Property

Equivalent Corps of Engineers | Equal to greater than
Opening Size CWO 2215-77 U.S. No. 50 Sieve
Tensile Strength | VTM-52 30 Ibs./linear inch

@ 20% (Minimum)
(Maximum)

Puncture ASTM D751 80 Ibs. (Minimum)
Strength

¢ Rip-rap shall extend up the banks of the channel to a height of 12 feet
vertically from the channel bottom (Figure 2).

Figure 2. Bank stabilization detail.
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6.3

Big Bay Creek Embayment

6.3.1 Embayment Rock Revetment — A rock revetment has been designed to
attempt to slow the rate of sedimentation. This large rock structure would
provide an area of increased velocities, which would create a scour hole
at the embayment mouth. Numerical or physical modeling should be
used to evaluate the performance of the proposed structures to maintain
the openings and evaluate any potential effects to navigation during the
preconstruction, engineering, and design (PED) phase of the project.

Design Features:

¢

6.3.2

The structure would extend downstream at a 60 degree angle from
the channel bank for 115 feet. The structure would then turn and be
parallel to the bank for 335 feet (Figure 1).

The top width is 5 feet with 1.5 to 1 side slopes.

The dike shall be toed into the sub-grade a minimum of 2 feet and
stand above the channel bottom 6 feet.

The top of the structure shall be a minimum of 3 feet below the normal
pool elevation of 324.0. A depth of 3 feet was chosen to
accommodate the majority of recreational boat traffic. If deemed
necessary, marker buoys would be put in place to mark the channel.
The size of the rock used shall be uniformly graded limestone with
each rock weighing between 50 and 100 pounds. Normally a well-
graded rock would be used, however, a uniform gradation would
provide better aquatic habitat.

Bank protection — Due to the increased velocities created by the

embayment revetment, the channel bank would need to be protected.

Design Features:

¢
¢
¢

Clean slope of all trees and brush
Excavate bank to provide a 2:1 slope
Cover slope with a filter fabric with the following properties:

Table 3. Properties of filter fabric

Physical Test Method Requirements
Property

Equivalent Corps of Engineers | Equal to greater than
Opening Size CWO 2215-77 U.S. No. 50 Sieve
Tensile Strength | VTM-52 30 Ibs./linear inch

@ 20% (Minimum)
(Maximum)

Puncture ASTM D751 80 Ibs. (Minimum)
Strength

¢ Rip-rap shall extend up the banks of the channel to a height of 12 feet

vertically from the channel bottom (Figure 2).
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7.0 Project Diagram

7.1. Barren Creek Embayment
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7.2. Big Bay Creek Embayment
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8.0 Planning/Engineering Assumptions
8.1 Barren Creek Embayment

¢ Average channel velocities are 3 feet per second.

¢ All rip-rap material would be shipped by barge to the project site. All costs for

shipping are included in the material costs.

+ A small swinging ladder, cutterhead dredge machine is used for all dredging.

8.2 Big Bay Creek Embayment

¢ Average channel velocities are 3 feet per second.

¢ All rip-rap material would be shipped by barge to the project site. All costs for

shipping are included in the material costs.

8.3 Environmental

¢ Mussel surveys of project areas should be accomplished prior to the start of

any work to ensure that threatened or endangered mussel species will not be

affected.

9.0 Cost Estimate (Construction and Land Acquisition):

9.1 Barren Creek Embayment - Construction costs for the proposed project are

contained on Table 4. A detailed MCACES cost estimate for the proposed
project is included in Appendix D.

Table 4. Construction Costs

Iltem Cost
Dredging $11,700
Embayment Revetment $94,400
Mobilization and Contingencies @ 20% $21,200
Mussel Survey $5,000
TOTAL $ 132,300

9.2 Big Bay Creek Embayment - Construction costs for the proposed project are
contained on Table 5. A detailed MCACES cost estimate for the proposed

project is included in Appendix D.

Table 5. Construction Costs

Iltem Cost
Embayment Revetment $58,400
Bank Protection $250,300
Mobilization and Contingencies @ 20% $61,800
Mussel Survey $5,000
TOTAL $ 375,400
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10.0 Schedule:

10.1 Barren Creek Embayment - The estimated construction time for this project is

shown on Table 6.

Table 6. Construction Schedule.

Iltem Time
Mobilization 5 Days
Dredging 9 Days
Embayment Revetment 10 Days
Protection and Restoration 2 Days
TOTAL 26 Days

10.2 Big Bay Creek Embayment — The estimated construction time for this project is

shown on Table 7.

Table 7. Construction Schedule.

Iltem Time
Mobilization 5 Days
Embayment Revetment 6 Days
Bank Protection 30 Days
Protection and Restoration 3 Days
TOTAL 44 Days

11.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat: The Barren Creek and Big Bay Creek embayment improvements
would be constructed on or adjacent to the lIllinois bank of the Ohio River near the mouths of
Barren Creek and Big Bay Creek. Protecting/armoring the bank upstream from Big Bay Creek
and near the rock revetments associated with the mouths of Barren and Big Bay Creeks would
insure that the terrestrial/riparian habitats are not eroded by the Ohio River currents. Bank
stabilization at these locations would be considered a long-term beneficial impact to

terrestrial/riparian habitats.

Aquatic Habitats: The structure of the rip-rap dike coupled with localized changes in flow
patterns and the scouring effects downstream from the rock revetments would lead to improved
habitat diversity for aquatic species. Dredging of the mouth of Barren Creek would result in
long-term beneficial impacts to fishes due to the improved/deepened access to the Barrens
Creek Embayment. Fishes would be allowed free access to the embayment, especially during
low flow periods. Since habitat requirements may change seasonally, improved access to the
embayment coupled with the long-term scouring of the mouth of the embayment from the

placement of the rock revetment would be considered beneficial.

The riverbank is characterized by mud/silt, and the bottom substrates are composed primarily of
silt and fine sand. The aquatic habitats in the immediate vicinity of the proposed revetment
locations are characterized by a narrow littoral zone that extends from the bank to
approximately 5-20 yards from the bank before dropping rapidly into the main Ohio River
Channel. There is a stand of tree stumps in the littoral zone, which provides quality habitat for
various aquatic species, especially fish. The addition of the hard substrate (rip-rap) would result
in long-term beneficial impacts to aquatic species due to the increase in the habitat diversity.
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Wetlands: There would be no reasonably foreseeable beneficial impacts to jurisdictional
wetlands as a result of constructing the Barren Creek and Big Bay Creek embayment
improvements.

Federally-Listed Threatened and Endangered Species: Following the construction of the
revetments, it is anticipated that the effects of the Ohio River currents flowing over the
structures during high flow periods would result in the formation of a scour hole immediately
downstream from the revetment. The effects to the altered bathymetry and the addition of rock
substrate may be beneficial for benthic invertebrate populations in the project area.

There would be no reasonably foreseeable beneficial impacts to Indiana bats, gray bats, bald
eagles, or copperbelly watersnakes as a result of constructing the Barren Creek and Big Bay
Creek embayment improvements.

lllinois State-Listed Species: The only state-listed species that could be impacted by the
proposed project would be the ebonyshell (Fusconaia ebena), which is a freshwater mussel that
is considered a species of special concern in Illinois. Beneficial impacts to state-listed
freshwater mussels would be similar to those impacts discussed above for the fat pocketbook
pearly mussel.

Socioeconomic Resources: There would be short-term and long-term beneficial impacts to
socioeconomic resources as a result of implementing Barren Creek and Big Bay Creek
embayment improvements. The short-term beneficial impacts would be related to costs and
local expenditures associated with the construction and dredging operation.

Potential Adverse Environmental Impacts

Terrestrial/Riparian Habitat: During the dredging operation and construction of the
revetments, there would be a potential for short-term adverse impacts to terrestrial species from
construction-related noise and disturbance. Considering the existing high volume of
disturbance from barge traffic along the Ohio River and recreational boat usage in Barren and
Big Bay Creeks, it is likely that the increased noise/disturbance impacts would be very minor.

Depending upon the placement of dredge material, there may be localized adverse impacts to
terrestrial species. There would be minor short-term adverse impacts to terrestrial/riparian
vegetation during construction of the rip-rap bank stabilization.

Aquatic Habitats: There would be a potential for adverse affects to aquatic species, especially
immobile benthic invertebrates during the construction of the Barren Creek and Big Bay Creek
embayment improvements. Localized populations of benthic invertebrates could be covered
with rip-rap during the construction of the revetments. In addition, sensitive aquatic species
immediately downstream from the dredge site could be adversely impacted by degraded water
guality associated with displaced sediments. As presently envisioned, approximately 3,800
cubic yards of sediments would be removed from the mouth of Barrens Creek. The adverse
impacts to aquatic species would be short term, and the overall beneficial impacts of the
restoration project would outweigh the adverse impacts. When considering the amount of
sediment that is displaced annually in the Ohio River system by maintenance dredging of the
navigation channel, the additional dredging of Barrens Creek would be considered
inconsequential.

Wetlands: There would be no adverse affects to jurisdictional wetlands as a result of
constructing the Barren Creek and Big Bay Creek improvements.

Federally-Listed Threatened and Endangered Species: There would be a potential for
adverse effects to the fat pocketbook pearly mussel during the construction of the Barren Creek
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and Big Bay Creek embayment improvement. If present, individual mussels or localized
populations could be covered with rip-rap during the construction of the revetments. In addition,
mussels immediately downstream from the construction/dredge site could be adversely
impacted by perturbed water quality conditions associated with displaced sediments. Adverse
impacts to fat pocketbook pearly mussels could be minimized by conducting surveys and
potentially relocating the endangered mussels prior to construction.

It would be unlikely that the Indiana bat, gray bat, bald eagle, copperbelly watersnake, or the
interior least tern would be adversely affected by the construction of the Barren Creek and Big
Bay Creek embayment improvements.

Illinois State-Listed Species: According to the Illinois Department of Natural Resources
(IDNR) database, there are many state-listed-species known to occur in Pope County, lllinois,
and these species are listed in Appendix A. The only state-listed species that could be
adversely impacted by the proposed project would be the ebonyshell (Fusconaia ebena), which
is a freshwater mussel that is considered a species of special concern in Illinois. Adverse
impacts to state-listed freshwater mussels would be similar to those impacts discussed above
for the fat pocketbook pearly mussel.

Socioeconomic Resources: There would be no reasonable foreseeable adverse
socioeconomic impacts as a result of implementing the Barren Creek and Big Bay Creek
embayment improvements.

12.0 Mitigation

Minor impacts associated with dredging and rock placement may occur during the construction
of this project. No significant adverse impacts are expected. Adverse impacts associated with

dredge material placement can be minimized by using effective dewatering procedures (if land

disposal occurs) to reduce siltation/turbidity that may have a short-term adverse impact on local
water quality. Prior to the placement of the rock structures, mussel surveys (including requisite
mussel relocations), should be conducted to assure that no impacts would occur to threatened

and/or endangered mussels in the area.

13.0 Preliminary Operation and Maintenance Costs

13.1 Barren Creek Embayment - Operation and Maintenance costs are summarized
on Table 8.

Table 8. Operation and Maintenance Costs (50 Year Life)

Maintenance Frequency Costs
Dredging 5 years $35,100
Repair of Rock Revetment 10 years $47,200
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13.2 Big Bay Creek Embayment - Operation and Maintenance costs are
summarized on Table 9.

Table 9. Operation and Maintenance Costs (50 Year Life)

Maintenance Frequency Costs
Repair of Bank Protection 10 Years $125,150
Repair of Rock Revetment 10 years $29,200

14.0 Potential Cost Share Sponsor(s)

State of lllinois

The Nature Conservancy
barge/towing industry

U.S. Fish & Wildlife Service

* & o o

15.0 Expected Life of the Project
The life expectancy of the project is estimated to be 50 years.
17.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
project area.

Site Inspection Findings

The project site is on the east side of the Ohio River between River Miles 910 and 910.7. The
site involves areas where Big Bay Creek (River Mile 910) and Barren Creek (River Mile 910.7)
flow to the river from lllinois. There are no cities/towns in lllinois or Kentucky within a 1.5 mile
radius of the project area. Project site owners are of the Federal Government, State of Illinois,
and Pope County, lllinois.

The following environmental conditions were considered when conducting the June 3, 1999
project area inspection:

Impoundments/Lagoons;

Underground Storage Tanks (USTSs);
Landfills/Wastepiles;

- .

: S?S:s(:%%?;ds/g;lﬁsual Odors; . Drum/_Container Storagfe;

¢ Distressed Vegetation; N Electrlc_al Transforr_ners.,

¢ Dirt/Debris Mounds; N Standp|pes/Vent'p|peS, )
+ Ground Depressions: ¢ Surface Wgter.Dlsc?harges,
+ Oil Staining; ¢ ngyer or P|pellr1es,

¢ Above Ground Storage Tanks (ASTS); ¢ Mining/Logging;

. ¢ Other

*

None of the environmental conditions listed above were observed in the project area.
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Risk Management Data Search

A search of available environmental records was conducted by Environmental Data Resources,
Inc. (EDR). The search complied with ASTM Standard Practice for Environmental Site

Assessments, E 1527-97. The search report with maps showing the search area around the

project site is presented in Appendix B. The search distance was configured to include the area
of the project and an extended buffer zone beyond the boundary of the project. It was
conservatively assumed that any environmental conditions beyond the project area buffer zone

would not impact the project. Databases searched and the distance searched from the project

site for each environmental item (e.g., USTs, NPL sites, etc.) are as follows:

Databases Search Radius (Miles)
NPL: National Priority List 1.50
RCRIS-TSD: Resource Conservation and Recovery Information System 1.00
SHWS: State Hazardous Waste Sites 1.50
CERCLIS: Comprehensive Environmental Response, Compensation, 1.00
and Liability Information System
CORRACTS: Corrective Action Report 1.50
SWEF/LF: Available Disposal for Solid Waste in lllinois- Solid Waste 1.00
Landfills Subject to State Surcharge
LUST: Leaking Underground Storage Tank 1.00
UST: Underground Storage Tank 0.75
RCRIS-SQG: Resource Conservation and Recovery Information System 0.75
for Small Quantity Generators
RCRIS-LQG: Resource Conservation and Recovery Information System 0.75
for Large Quantity Generators
Plan Comm: lllinois Planning Commission 1.00
ROD: Record of Decision 1.50
CONSENT: Superfund (CERCLA) Consent Decrees 1.50
Coal Gas: Former Manufactured gas (Coal Gas) Sites 1.50
MINES: Mines Master Index File 0.75

The environmental records search revealed a power transmission line crossing the Ohio River

at about River Mile 910.75; however, none of the conditions listed above were found in or

around the project area at the distances specified.

HTRW Findings and Conclusions

An inspection of the project site and a search of environmental records relevant to the project

site and extended areas beyond have revealed no evidence of recognized environmental

problem conditions in connection with this project site.
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18.0 Photo Log

Upstream bank of the Big Bay Creek Embayment

Downstream bank of the Big Bay Creek Embayment
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Barren Creek Embayment Boat Ramp
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APPENDIX A Threatened & Endangered Species
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1.3,
FISH & SILDLIFE
HERVICE

United States Department of the Interior
FISH AND WILDLIFE SERVICE
MARION, ILLINDIS SUBOFFICE (ES)
8588 ROUTE 148
MARION, ILLINOIS 525855

PHONE: (518)897-3344FAX: (518)357-8981
FACSIMILE TRANSMITTAL
TO: ;'-":ﬁ-rcp.i Polware PHONE #: - 73
FROM: :1;5 ce (nllilis DATE: 5 /97
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Illinois L amzs
Department of |
Natural Resources SO N —
524 South Secord Sveer + Springheld, Mnoi E2701-1787 Ganrge H. Ayan, Gowernor « Brem Manning Diredor
June 22, 19480
Faren Boubwars

400 Woods Mill Road, Suite 330
Chesterfield, MO 63017

[rzar Ms. Boulware:

Per your telephene request, T kave enclosed a list of Illinois endansered and threatened species
that have been recorded from Massac and Pope counties in extreme southern Illinois.

A few notes about the list. Many species ars listed repeatedly. This reflects the fact that the
species has been recorded from mors than one loeation in the county. You will also notice that
Countieg -::lh:r than Massac and Pope appear an the list. This results from locations that straddle
2 county line and consequently are listed twice in our database The right-hand colitrmn in the
table shows the date on which the species was last observed at & given location. The appearance
of 4 long-ago date in this eolumn does not necessarily mean that the gpecies is me longer present.
It may only indicate that the location has net been checked for some tme.

If you need n:hu.:r categones of information about endangered and threatened species in Massac
and_ Fope countizs, please let me know. You can reach me by phone at {2171785-8774 ar by e-
mail at gkruse@dnrmail state, il us,

Sincerely,

Wy Fiar-

Glen Kruse
Program Manager
Endangered and Threatened Species

Enclosuras

Pririd G SeOATes s ACRCKENE Sk
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APPENDIX B Hazardous Toxic and Radiological Wastes
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The EDR-Radius Map

with GeoCheck®

IL-10
Big Bay Creek and
Barren Creek
Habitat Restoration
Ohio River Mila 910-810.7

Inquiry Number: 379722.1s

June 14, 1999

*: Environmental

: Data

: Resources, Inc.

« an.sedr-company

The Source

For Environmental
Risk Management
Data

3530 Post Road
Southport, Connecticut 06480

Nationwide Customer Service

Telephone: 1-B00-352-0050
Fax: 1-800-231-6802
Internet: www.admel.com
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E e L I o o gy i

SECTION PAGE

=or L e

Executive SNy e BB
Topographlc M. . e e e e e e e B
GeoCheck Summary. . ____ . ____ =&
Cwverview Map. . _ .
oo
Map Summary - All Sites,

B S W

Map Summary - Sites with higher or the same elevation as the Target Property.

5
3]
e e
]
g

O TIN5 oo i o R B e

Crphan Summary.

i e it L T T i —

APPENDICES

GeoCheck Version 2.1,

RS -\ |

Government Records Searched / Data Currency Tracking Addendum. . _.____________ A8

Thank you for busingss.
Psase contact EDR at 1-800-352-0050
with any questions or comments,

| —— =
Désclmimer and Other Imlormation

This Repart contains infarmation cltaned from a varety of public snd other scurces and Envirsnmertal |
Data Resources, Ins, (EDR) makes r= FEpresemiation of waranty regarding the accurscy, relinbility, quality, |
| sudability, or completeness of said intormstion or the information cantained in this report. The customer I
shall assums tull respensibility for the use of this neport. |
NO WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE, EXPRESSED OR !
IMPLIED, SHALL APPLY AND EDR SPECIFICALLY DISCLANMS THE MAKING OF SUCH WARRANTIES, [N HO

EVENT SHALL EDR BE LIABLE TS AMYOME FOR SPECIAL, INCIDENTAL COMSEQUENTIAL OF EXEMPLARY
DAMAGES. COPYRIGHT (C) 1998 BY ENVIROHMENTAL DATA RESOURCES, INC. ALL RIGHTS RESERVED,

| Undess siherwise indicated, all trademarks used hersin sre the property of Environmental Data Fesources,
Ine. ar its affiliates.

TCITST22 15 Page 1
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A search of available environmental racards was conducted by Enviranmental Data Resaurces, |na,
(EDR). The rapan mests the government reconds search requirements of ASTM Standard Practios for
Environmental 5&e Assessments, E 1527-97. Search distances are per ASTM standard or custam
distances requestad by the user,

The address of the subjec| praperty for which the saach was infended jz:

IL-10, AIVER MILE 10
GOLCONDA, ILa2933

Mo mapped sites weve found in EDR's search of available | “reasonably ascerainable ") governmens
raconds aither on the subject proparty or within the ASTM E 1527-57 search radius arcund the subject
property far the Sallowing Databasas:

NPL..... .. eeesao. MaBional Prioity List

Dulisted NPL-. ............... NPL Dedations

RCRIE-TSD-................. Resource Congarvation and Recovery Information System
BHWE . o rrrree. SR Haz, Wagbe

CERCLIS: . ..venscacass Comprahensive Environmental Respanse. Compensation, and Liabiity Infarmatian
Syatem

CERC-MFRAPL ___.___ . ... g;rrmham Erwironmental Respanse, Compensation, and Liakdity Infarmatian
sham

CORRACTS:................. Comective Action Regon

SWFILF.....ciemeeeeeee. Available Disposal tor Sokid Wast in [linois- Salid Wasta Landfills Subjact to
Slate Surcharge

LT s e ca.. LBEKING Undergraund Storage Tank Sites

UBTL....crernmnncccccae . ST [Stabe, Town, Counity) Faciity List

RAATSE:....cceaenennnnnn... ACAA Administrative Actan Tracking

RCRIB-8QG: ___________. ... FAescurce Conservation and Aecovery Irdarmation Systam

RCRIS-LOG:................. Aescurce Canservation and Reczvery Indgrmation Sysiem

HMIRS:........ccoceeno..... HEZardous Matenals infoemation Reporting Syatem

FADS:, . ..o oo ceennenae.. PCH Activity Datahase Systen

ERNGL........ieeeeeeson... Emargency Response Notification Syatem

FINDSL ......rrenennneen.. oy Imdes System'Faclity lcertification initiative Program Surmmary Repart

L5 - - . Towie Chemical Reloase Invertony System

MNPL Lienz, ... ... HNPL Li#gns

TECA: ... Toxic Substances Canlral Act

MLTS:. . ........... Matarial Licenging Tracking Sysiem

Plan Comm........c........ llincs Plansning Comm.

CATL .. s scscce o oo (EDSORY List

2 L U = o5 | i |

CONSENT-..........cccce.... Superfund (CEACLA) Consent Decress

Coal Gas:.......c..ouuen.... FOMMEr Manufactured gas (Ceal Gas) Sites.

MIMNES: ... ............. Mi;es Mastar index File

Unmapped {ophan) sites are not considered in tha lonegaing analysis.
Search Results:

Search rasulls for the subject propesty and the seanch radius, are listed bekow:
Subject Property:

The subject praperty was not listed in any of the databases saarched by EDA,

TCITETE. e EXECUTIVE JUMMARY §
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Dum fo poor or inadequate address information, the following sites were nal mappad:

Sile Nama Databassa(s)
FRUITBELT SERVICE GO, LuST
LIVINGSTON CO MIDOLE SCHOOL usT
BURMA BF LsT

OAVIS REPAIR UsT

GEE JAYS FOOD MART UET

HWY 148 UsT

HWY 148 UsT

HWY 145 UST

1/2 MI WEST ST AT 148 UST
BAOWN'S SERVICE STATION ACAIS-S0G, FINDS
OHIC RIVER ERNS :
OHIO RIVER MM 301 RIGHT DECENDING BANK ERNS

TCITT s EXECUTIVE SLIMMARY 2
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Wlagns fladds
Confowr Lineg

‘Wakaaye

Earthopakie spcantar, Plichisr § or grealer
Clepaet Fadaral Wl in quadrant

Closag Ghir Wl n quadrani

Clopset Bubic 'Walsr Supphy Wal

ol B R D

E0 Cheess Hydrogessscal Has

TARGET PROPERTY:  IL-10, Fiver Mils 3-10 CUETOMER Parmieas Enginsening Seiencs
ADDARESS: IL-10, Risiar Mika 2-10 COMTACT Wir. Bruce Cox
CITYISTATEZIP: Oolconda 1L 62838 INCILIESY o JT9TE2. s

LATLOMG: S7.2540 /B2 50 DATE June 14, 1853 808 am
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TARGET PROPEATY COORDINATES

Lattude [Menhi: 7254002 - 37 15" 14.4°
LLomgitusta {Wiass): BA.SIE046 - BE" 30" 1127
Lirsvarasl Trareverss Mercaior  Zona 18

UTH X {Meters 366604.0

UTHM Y {Metersic A1 ZF04 8

UEGS TOPOGRAFHIC MAP ASSOCIATED WITH THES SITE

Targai Progerty: 243TCRE-C5 BROWNFIELD, IL KY
GECLOGIC AGE IDENTIFECATIONT

Gesicgic Code: L%

Era: Faleagsic

System: MEEsissipoian

Sensm Msrgmeoan Senes
ROCK STRATIGRAPHIC UNITT

Category: Sirattfed Sequence

GADUNDOWATER FLOW BIFOIRMATION

Groundwator fow direetion for 8 particuiar s (5 Best determined by 2 qualiffed emvironments! professional wsing
File-spasie wall datg, ¥ such dofa is nof ressonably ascertainabie, § Iy e AECESSAR 10 AR o7 offer SourTEs of
dnformation, imelusing wal dils colecied on noarby progaies, regiany grouncwatsr Sow infarmelion (From desg
RuifErs), or Suase fepagrapiipt

AQLAFLOW™=* Sgarch Radius: 2.000 Wiles

DISTANCE CIRECTION GEMERAL DIRECTION
MaF ID FROM TP EACM TR GRCUNDWATER FLOW

Mol Repomad

General Topographic Gradent af Tarmgel Proparty: General MNE
Gereral Hycrogeociogic Gradiant af Tasget Property: o mydregeciogic dala avalable,

Site-8 pedfic Hydrogeaicgical Dais®:
Seamh Aadus: 2.0 rrikiss
Hans: Hel laurd

FEDERAL DATABASE WELL INFORMATION

WELL DISTAMCE DEFTHETD
QUADRANT ~ FROMTP LTMOLDGY WATER TABLE

WO WELLS FOUND

STATE DATABASE WELL INFORMATION

WELL DISTANCE DEFTH SOURACE
QUADRANT FRO TP [FEET)
Southem 14 112 Mida Wt Feporisd IL Gaakagcal Sumey
‘Wesem 1 -2 Wilas Hat Reporied IL Geological Suney
iﬂ:m"ml """'?-'E'I.;"L"*‘-""ﬁ;._..—" :-."5“-...,1""‘ -:-m‘f s I:P—-HI.lh *.'11 ) -\hlliﬂ A g ML = [h
o_re o T Lg ey i W DEOR T T R O OO D

TCITETEE2 18 Page 3
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T R
”.F.: "*ﬁl E—EGHIEE‘K HEHE'Im ,2-1 ::_h-r_;il':,.; _.,1..-'—: . 1EE
S S S UMMARY ﬁ*’“ R e e

PUBILIC WATER SUFPLY SYSTEM INFORMATION

Saarchad by Neanst WS,
NOTE: PWS Systemn locaton IS nol abvays the same a5 well loesien,
PAS Mama: BOLCONDA
GOLCONDA, L 2538
Lesation Rslative to TE: =2 Miles Mors
PWE surmenilly has or has had majcr viokiionis) er anlomesent: Yos

AREA BADOM IMFORMATION

EFA Raden Zoms for POPE County: 2

Rlofe: Zone 1 oo meamge level = 4 poIL
: Zone 2 indeer swerage kevel >= 2 pOEL and <= 4 pCiiL,

 Zone 3 indoer dwerage level < 2 pCIL.
POPE COUNTY, IL
Numbar ol giles bisied: 1
Arma Average Actvity ol pCiL o 400 pCal e 220 pCIL
Lnang Armn - 19 Floar 0.ED0 pCifL 00 % s
Liwing Aras - Ind Flaor Mk Rapariad Mot Aeparied Mot Reporad kol Aepored
Basemant ot Feporieg fot Aeponed Mot Repored ol Aepared

TCITETE2. 18 Page 4
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OVERVIEW MAP - 379722.1s - Parsons Engineering Science

.

v Target Proparsy L] 1% i

Eae
+  Siles At il Bcng Righer Fan — e
or egual s B anged propety 1
k Eii_r:-l::l:bvah:rls ower than S5 Powsr ransmission ks i
N o -wl“-"‘r. . A 06l & Gas pineiines B
i (cal Gasifcaton Eiles (i requesied) 7 S e g y
e i

Landl Sies 1 EDCpmar food 2o

B vatands per Mationss
Welands lhwenmry [1884)

a Masonal Prisrity List Sits

IARGET PROPERTY:  IL-10, Rivar Mis 310 CUSTOMER:  Parsors Engineering Sclence
iI:UFlFEE' IL=10, River Mg 5-10 CONTACT: Kir. Bruce Cax b
CITYISTATEZIR; Gaolcanda IL 62938 INOUIRY JreTaR s

i‘!.'L"..‘NI:‘:: AT 2840 | aR.5330 DATE: Jung 14, 1988 203 am
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i

Tanget Proparty

M e
Shes af aléeasions heghar faan - =
or 2qual I M Begal propsty |
Eli':::.hdl -;!Iwrh:n.-. igwar than S Power marssission ined 15
TPy Ay 04 & Gaa pipelines H
Cail Jasfcabon Sites O reguasad) ? 108 s
. A 100-mar dcod zone
Sangitve Apcecmmn o
[ S00-ymar Acod Tons
:| Maboral Pricnty List Sitas _
:l Lard £l Sips
TARGET PROPEATY:  IL-10, River Mile 210 LUSTOMER Paracrs Enginesnng Sciance
ALODAESS: IL=10, Fivar Mis 210 GONTACT k¥, Ence Ciox
SITYETATEZIF: Goloonda IL E2338 INOIUEY & IFaTER s
_.";.Tn'LCNE' A7 28540 § BRSO3 CATE: Jurme 14, 1208 205 am
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Database Property  (Mies) <1B  1B-14  14-12  12-1 =1 Flotied

HPL 1.500

o o 6 0 B 0
Delsted NPL " MR A NA MR ] 0
ACAIS-TSD 1.000 o o o o WA 0
Slale Haz. Waste 1.500 i Q Li] a 0 i
CERACLIS 1000 o @ o o HA 0
CERC-NFRAF i A MR MR MR MR i
CORRACTS 1500 0 a o o 0 0
Stabe Lancil 1,000 L] ] a o MR a
LUST 1.000 o a o 0 MR o
usT 0750 0 o o D MR 0
RAATS L MR NA NR NA NR 0
RCHIS Sm. Quan, Gan. 0.750 o o o o NR o
RCAIS Lg. Ousn. Gen. 0.750 0 ] o o MR 0
HAMIAS ™ MR NA WA MR NR 0
PADS TP NR HA NA MR NFR 6
ERNSG ™ NR MA ] MR R 0
FANDS TP WA MA NR MR MR 0
TRIS TP NR A o] MR MR o
NPL Liens 1 WA MR MA NR KA 0
TSCA iz ] A NA MR MR o
MLTS iz ] MR NA MR KA 0
lilinols Plarning Camm. 1.000 0 0 o 0 NA o
CAT T NA MR NA R W 0
ROO 1.500 o a 6 0 o o
CONSENT 1.500 B a o f 0 0
Coal Gas 1500 o a o o o [/
MINES 0750 [ a [ o HA [

TP = Targat Praparty
MR = Mol Requesied ai this Search Distance
* Ghes may be listed in mara than one datahase

TCHTETEE. 18 Page 7
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Tanget Distance Total
Datahass Praperty  (Mies) <18 18-14 -2 12-1 a1 Fiatted
MNPL 1.600 a o 0 i} il a
Dalisted NPL TP MR NA MA MR HA i
RCAIS-TSD 1.000 o 0 0 i} HA o
State Haz. Waste 1.500 ] 0 1] a i} 0
CERCLIS 1.000 0o [+ 0 MR 0
CERC-HNFRAP i WA NA MR MR MA o
CORRACTS 1.500 o i} a 0 L]
State Landfill 1.000 ] i Q MA i
LUST 1.000 o 0 MA i
usT Q750 L] d i 1] A i}
AAATS bl MA MR MR MR MA 0
ACAIS Sm. Quan. Gen. 0750 o a 0 MA Y]
RCRIS Lg. Quan, Gan, 0750 0 a MA 0
HMIRS il MR NR MR MR MR 0
FADS ™ MR HR MR MA MA (1]
EAMNS il MR HR MR HR MA 0
FINDS T MA MR MR MR MA 0
TRIS TP MA NR MR MR MA 0
NPL Lians TP MR NR MR MA MA 0
TSCA ™ MR MR HR: MA MR 0
MLTS T MR R NR MR MR 0
IEngis Planning Comm. 1.000 ] a ] o MA (1]
CAT TP MR MR MR MA MR 0
ROD 1.500 a 0 0 o 4] o
COMNSENT 1.500 a v} o (v} v} o
Coal Gas 1.200 i] i o (1] aQ 0
MINES 0.750 a 0 o i MR 0
TP = Target Praperty

MR = Mot Reguested at this Search Distance
" Sies may be listed in mor than one database

TCEraFE1s Paoe 8
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EDR |0 Murniser
Elervatian
- Dalabasais) EPA ID Mumber

Coal Gas Site Semch: No sibé was found in a ssarch of Real Property Scan's ENVIROHAT dakbase.

HO SITES FOUND

TEYMATYY ¢ Danad
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== _ 1]

K VERSION 2.1 ADDENDUM e e e
= T - e A 1 i i -._-|..-\. .....
A = SR ‘}1},“ e
Waber Wil Informaticn:
Wl Within 1/2 - 12 Mi3e of Target Propersy (Scutharm Quadranty
Iniz Souncg: IL Geological Survey
AFID: 12151002771 Group Musmber: #H
‘Wl Type: WATER Barng: i
¥ Coomt: Joe0E ¥ Cooed: 1543627
Well 'iithin ¥ - 2 Miles ol Targed Property (Wesiam Cusdeant)
indo Sowwra: IL. Gaciogioal Surmy
AP IO 131812044600 Group Numbar: n
Wall T!“: WATER Eu“"g: 5]
¥ Cond: A28z W Coand: 1550463
TCITETIL 1 Page A1
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FWES ID: IL1S10100 PWS Status: At Distance bom TR =2 Mies

Dina Initased Jariary 1838 Daie Dascthvated: dot Reparad Dir ralafve 1o TP Marh
FAIS blame: GEOLCOMDA
GFILCOMDA, KL 62934
Addrasses | Facily: Mot Resaried
Facdity Latituda: I Fﬂﬂl]rl.nnﬂh.l:.' 088 28 54
City Sereed: QOLCOMNDE
Treatment Clags: Treated Pagpdation Sansed: 501 - 1,000 Persons
FWE curmanily Fiss or Fass had magor wislatian|g] or enfomemant b
VIOLATIONS IMFORMATION:
Viakation ID: 4235 Sowes |0k oo PSS Phana: Hal Aeporied
Wia. begnning Daie: 04,50 P Wiz, and Dane: i f e 2 Vio. Penod: 1 Kanth
{Wumn of requined Sarrplas: 1T Humiser o Samples Takan: ]
Anatyss Aesult Mol Beparied Marimum Contamiant Lavat M Rapaed
Anakyss Meinod; Mol Beparaed
‘iolation Typa: Moritoning, RoutrsFepeal (SWTR-Fllar)
Conamingn: Not Repaned
Vin Awangnesy Date: ol Repeanied
Wilaoe ID: S473453 Eourca I0: ooa PWE Bhore: Mk Rapsmed
Wiz, bagieing Dass: D204 ‘io. end Dala: n2zamss Wic. Perioc: 1 Month
Num of raguined Samples: 168 Mumbar of Samikes Taoar: il
Anadyais Resuh: Mok Raparied admum Camaminam Level: Mot Reporied
Analyiie Mathoc Mot Rapensd
Viclafion Typa: Menicring, Fouine/Aepeat (SWTH-Fillar)
Cenaminant: Mot Rapored
Wi, Awaneness Dae: Kt Rapamed
Viglasan I0: RapaaeT Sy |k 0o S Phone: Met Fsparted
Yig, begmning Dale: 120178 Wi, angd Dite: 12TUET Vio. Perod: 1 Manth
Hum of requined Samples: 15 Humzses 4l Sampies Taken: #
Anahres Aesat: Mgl Reported MaziFfar Contaminant Laval: Mol Aeporied
Anghres Methad: Mgl Reparted
Wigatian Type Merilaring, FloutneTieceal [SWTR-Filler ‘
Cortaminant: e Reparied
Vi Awarensss Dale: ot Feporied
Wiclation I S42A188 Seurce ID: Mt Régeried PWE Phang: Kot Aeporied
¥io. beginning Dase: 1GTE3 Wid. end Daba: [P TR R Via. Pariod: i Months
Mum of reguired Sampkes: Mot Beporied Mumber of Samplas Takér Mol Rapamed
Anaiysis Reaih: Mot Feperied Masmum Comaminan Level: fut Rapormed
Anaiysiy Mgt Kt Fapensd
Wiclafion Typa: Infal Tap Samaling for Poand Cu
Conisrinan: LEAD & COPPER AULE
Vig, Avareness Date Mol Rapored
Vigiation 10: BA25154 Sourss T Mot Aapamed PWE Bhone: Mot Aeporied
Via. beginning Daig; 0401754 ¥io. and Dale: D305 Wio. Period: 1 Mo
Mum of requined Sargies: Mol Aeparad Mumber ol Sarmplos Takan: Nict Reparted
Anatygs Aagsdl: Mal Reponad Maximum  Contamings Leval: Nt Rggpa mag
Analyes Methad: M Repamad
Vislalion Type: Merilonng, Routins Major (TCR]
Contaminant: CQOLIFORM (TCR)

mem: [t Baparied

TCATETEL e Page A2
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- 3ol - 5 GEOCHECK '-l!EFI
-. B gk .
i ﬂfpuaun WﬁTEnsuPPw FO ATIO
3 - -u—'.‘ﬂh-a-.—-"u' W?-. -
Searchad by Mearast PWS,
PWE SUMMARY:
Winlation ID; 32193 Source I0x 0
PG Phane: Mok Reporied
Wio baginning Dale: aronml Via. end Daie: DAL Wie. Period: 12 Monih
Hum of required Zamples: Mot Fleporied fumber of Samples: Taken [
Angiyss Aot kot Aeporiad Madmum Cantamiran Leval; Mot Repamad
Anahysis Metnod: Mot Reponied
Winlation Type: Moniefing, Regular
Coriaminsrt STYREME
Via, Awareness Dala: Mot Fieparted
‘Vialation I0x L el B Soice ID: 000 PWE Phone: Repared
'ﬂuhnnrnm Dita: fipgphik Vig, #ru Oabe: DI Vi, Parod: :?m
Pium of required Samples: Mot Reporieg Mhurmber of Samples Taken o
Analyss Resut Hat Peporied Madmum Contaminant Level: Nt Fieporied
Andly s Mathod: Mot Heporiad
‘Winlation Type: Monionng.
Contaminar: ETHYLEENZENE
Vio. Awarersca Dale Mot Rapamad
Viokson ID: 9328180 Sewrce 10: (i ] FWS Phone:
3 1 Mal Repored
Wia, bagifreng Date: 75iea Vig, end Dase: hone Vig. Pericd: 12 H:':h
mmﬁmm I'-IH::FIq:ﬂ-rhﬂ Mumser of Samples Taken: o]
= ] Repariga Madmum Contaminant Lavek Fll-pqd'hi:l
Analysis Method: Hot Repared e
Vislatian Type: Moniiasing, Reguiar
Centaminani; TOLUENE
Wio. Awareness Date: ot Fapened
Winlation 10; 335100 Saurca Ix 0
: FWS Phane: Mot
Who bnyrlrlq'_gﬂmr. D70 el Wi end Dain: DATIB Wi, Peviod: 12 Month
Hum u_rrlq.nrmS\mph:: Mt Aeporied Humber ol S Taoer: 0
W Fasuli: Mot Aeporisd Mammum Cortamirar Level: Nol Feparted
Anahygis Methoot Mot Reporied
Visiticn Type: Moniioring, Regular
Cortsmirant BENIENE
Wi, Awanreness Dase Mol Bepartad
Vidlation |0 GIzE1R] Eourca ID: 0 L
: hior: Mol Aepored
Wia. beginning Daia: oFoas Wia, erad Dhte: Q62094 Vio. Pedod: 12 Warmn
m:.mﬂm| Hamples ﬁ:iﬂlﬂd Murmbar of Samples Takesn: o
: Aperied Maxmum Comaminani Lavel: Mot Raperied
mqu:.T 4l
Comamant MORNOCHLOROBENTENE [CHLOROBENZENE)
Vig, Awarerass Daig: Mol Aesoms:d
Vialation |Oc 8325188 Scery 1Dz oo FWE Frian
] S izt Pieporied
Vio. beginning Daie: o70193 Vi, and Dase: CESI0RH Wio. Period: 12 Month
Fium of required Samples: Mol Reported Mumiber of Bamplas Takean: a
Analysia Aesut: Nai Reporied Mgzimum Conmminant Level: Mol Repamed
Analyga !nrhﬂm:l: Hal Reporied
'-Wl.l'l-;h_ voeC bonforng, Raguiar
Cantaminant: TETRACHLOROETHYLEME
Via. Amareneis Dale: Mot Raporied

TCAITETEL 15 Page A3
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- 3ol - 5 GEOCHECK '-l!EFI
-. B gk .
i ﬂfpuaun WﬁTEnsuPPw FO ATIO
3 - -u—'.‘ﬂh-a-.—-"u' W?-. -
Searchad by Mearast PWS,
PWE SUMMARY:
Winlation ID; 32193 Source I0x 0
PG Phane: Mok Reporied
Wio baginning Dale: aronml Via. end Daie: DAL Wie. Period: 12 Monih
Hum of required Zamples: Mot Fleporied fumber of Samples: Taken [
Angiyss Aot kot Aeporiad Madmum Cantamiran Leval; Mot Repamad
Anahysis Metnod: Mot Reponied
Winlation Type: Moniefing, Regular
Coriaminsrt STYREME
Via, Awareness Dala: Mot Fieparted
‘Vialation I0x L el B Soice ID: 000 PWE Phone: Repared
'ﬂuhnnrnm Dita: fipgphik Vig, #ru Oabe: DI Vi, Parod: :?m
Pium of required Samples: Mot Reporieg Mhurmber of Samples Taken o
Analyss Resut Hat Peporied Madmum Contaminant Level: Nt Fieporied
Andly s Mathod: Mot Heporiad
‘Winlation Type: Monionng.
Contaminar: ETHYLEENZENE
Vio. Awarersca Dale Mot Rapamad
Viokson ID: 9328180 Sewrce 10: (i ] FWS Phone:
3 1 Mal Repored
Wia, bagifreng Date: 75iea Vig, end Dase: hone Vig. Pericd: 12 H:':h
mmﬁmm I'-IH::FIq:ﬂ-rhﬂ Mumser of Samples Taken: o]
= ] Repariga Madmum Contaminant Lavek Fll-pqd'hi:l
Analysis Method: Hot Repared e
Vislatian Type: Moniiasing, Reguiar
Centaminani; TOLUENE
Wio. Awareness Date: ot Fapened
Winlation 10; 335100 Saurca Ix 0
: FWS Phane: Mot
Who bnyrlrlq'_gﬂmr. D70 el Wi end Dain: DATIB Wi, Peviod: 12 Month
Hum u_rrlq.nrmS\mph:: Mt Aeporied Humber ol S Taoer: 0
W Fasuli: Mot Aeporisd Mammum Cortamirar Level: Nol Feparted
Anahygis Methoot Mot Reporied
Visiticn Type: Moniioring, Regular
Cortsmirant BENIENE
Wi, Awanreness Dase Mol Bepartad
Vidlation |0 GIzE1R] Eourca ID: 0 L
: hior: Mol Aepored
Wia. beginning Daia: oFoas Wia, erad Dhte: Q62094 Vio. Pedod: 12 Warmn
m:.mﬂm| Hamples ﬁ:iﬂlﬂd Murmbar of Samples Takesn: o
: Aperied Maxmum Comaminani Lavel: Mot Raperied
mqu:.T 4l
Comamant MORNOCHLOROBENTENE [CHLOROBENZENE)
Vig, Awarerass Daig: Mol Aesoms:d
Vialation |Oc 8325188 Scery 1Dz oo FWE Frian
] S izt Pieporied
Vio. beginning Daie: o70193 Vi, and Dase: CESI0RH Wio. Period: 12 Month
Fium of required Samples: Mol Reported Mumiber of Bamplas Takean: a
Analysia Aesut: Nai Reporied Mgzimum Conmminant Level: Mol Repamed
Analyga !nrhﬂm:l: Hal Reporied
'-Wl.l'l-;h_ voeC bonforng, Raguiar
Cantaminant: TETRACHLOROETHYLEME
Via. Amareneis Dale: Mot Raporied

TCAITETEL 15 Page A3
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Y
"

; GEOCHECK VERSION 21+

Violation 10

Vio. beginning Dats:

[ of reaguirad! Samphes:
Anakisiz Resil:

Anakss Matheot
Wiclalion Typa:
Contamirant

VioL Awareness Dase:

‘iclation: I0:

'Wio. beginning Daia:

MHum of requined Samgles:
Araivsis Aesut

Araiysis Method:
‘finlason Type:
Comarminant:

Wig, Awarsness Oaie;

WVieddition i

Vio. Awareness Date

AerH slwl.fmm'ﬁim
Saarched by Heares: PWS,

§325187 Saurce |0: ool PW3E Phiane: Bo? Beporied
0783 Wie, snd Date: CETM Via. Penod: 1Z Month
Mt Reporied Humber of Samphes Takérc o
Mat Reporied Maximum Comaminant Levet Ml Aeporied
Mot Aepored
TRICHLOROETHYLENE
Mot Rapored
pavrl ] Source I0c oo PWE Fraons: Hot Aeporad
DTS Wi, end Daie: QS0 Vio. Pariost 12 Monih
Mot Feparied Murmiber ol Samples Taken: a
Mt Psparied Muamum Contamirant Lavel: et Raporied
Mot Reporind

Regulas
1. 2-CHLORDPROPAME
Mot Reporied
9325185 Source 10: 060 FWS Phana: Mt Fidporiad
ara1ma Vio. end Datg: DR Wi, Period: 12 Manth
Mol Repomad MNumbaer of Samples Taken: [
Mol Aepomad Bandmum Comaminant Levet el Reported
ol Aepomed
Mioritonng, Ragular
CARBON TETRACHLORIDE
ot Blepariod
EZ2E1B4 Source ICc o0 PSS Prane: Mot Aapomad
ek fi=e Wia, snd Daig: OEROBa Wia, Pericst: 12 Mo
Mot Reparied Mumber ol Samplas Taken: a
Mot Reporied Maamum Contaminant Lavel; Mo Raporied
Mot Feporied
Monforing, Regular
1.1.1-TRIGHLOROETHANE
Mal Feporisd
SrE 1 Sasce 10: oo FWE Phona; kil Beporied
oFa e Vig, and Dabe: DESI0LTH Vio. Perdod: 12 fdonth
Mot Aeported Mumber of Samplas Taken: o
kst Reparted bgximum Comaminani Lewak Mot Aaperied
Mot Mapored
Menitaring, Ragidar
1,2-DICHLOROETHANE
Met Beporied
gazsiEz Saurce IO 000 P¥¥S Phainia; Mot Reporisd
a7meE3 Wi, end Daie: DA 305 Wio. Parioad: 12 Manth
Mot Rieporied Mumber ol Samplas Taken: 0
Mot Reporied Masmum Contaming Level: Mot Aaponed
Mot Reporied
Sdaniboring, Reguiar
TRANS-1.2-DICHLOSOETHYLENE
Mo Aapored

TC3TeT22.1s Page 84
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- .
e

, - {GEOCHECK VERSION2.1 = .
- 'PUBLIC WATER SUPPLY SYSTEM INFORMA!

G AL .\,.! ;i:ﬂ"—h;q\.b?'

i
'%ﬁ‘.,' o H

Viclatian I0:

Yio. begnning Dar:

MHum of reguinsd Samples:
Anakes Fesult:

Anakis Mathod:
Wiclation Type:
Certaminant:

Wio. Awareness Daw:

Wiolartior 10

Vic. baginning Datle:

Hum @l resqured Sarmalkes:
AngipEs Aesult:

Anaipss Method:
Viclaton Typa:
Contamiras;

Vio. Amarerais Dala:

Wiclasien IO
Vig, Hﬂl‘l"ﬂ'ﬂ Date:

Saarched by Nearess BWE.
2325181 Soures I (W ]
R Wi, and Dale: DB 304
Mot Aeporisd Mumber of Samples Takan:
Mot Arpemsd Maximum Contaminant Level:
Mol Rapamed
Momionng, Regular
1,1-DICHLOROETHYLENE
Mol Rapomad
EEZS1E0 Source IO 000
OFss Via. erd Diade: DESS
o Repaned Mumbar ol Samples Takerc
M Reparted Maxirum Contarminam Level;
Mot Reporied
Monfianing, Aegedar
F-INCHLOROBENZENE
Mot Fgpeadiad
125178 Saurca ID: a0
7903 Wic, and Dake OE30
Mot Raporisd Mumber cf Samples Taken:
Mot Raporied Madmum Contamicars Levet:
Mot Raparad
Maniorrg. Beguiar
C-DHCHLOROBENTENE
Ml Aeporied
9325178 Sowpoe D (W i}
o7l ig. end Dabg: [ o e o ]
Mat Rapomed Humber of Samgles Taken:
el Raparted Maximum Comaminant Levet
Ml Aepared
Maricrng, Regular
MYLEMES, TOTAL
Mod Aeparted
SEEATT Bource |Ex 000
OFOee Vin. end Daig: D
Iea Rapored Mumiar o Sameies Taken:
ficn Feported Mlaxiream Corfaminant Leval;
fdof Pisnarted
Fonitaning, Rageiar
CE-1 2-DICHLORCETHYLENE
Mot Fepriad
Bd216a8 Source I0: Mol Rapemsd
paoma Via ard Dase U
Mt Faporied Kumber of Samplas Taker:
Kot Raporiad Maxmum Contaminan Level:
Mol Feporied
Inidal Tap Sampiing for PB and Cu
LEAD & COPPER RULE
Mot Raponied

PS Prone: Mct Rapartad
Via, Peniod: 1E Manih

a

et Raparted

PWE Phons: Mt Aeporied
Wio, Pariod: 12 Warmih

]

Mot Feporied

PWE Phona: Mol Repamed
i, Penod: 12 Wanih

0

Mol Raperied

PS5 Phona; Mot Reparted
Vi, Parigd: 12 Mlonkh

L]

Mol Repomed

WS Phana; Mot Paported
Wig, Pariad: 12 Month

4]

Mol Beparted

WS Phone: Mot Rapaiag
Via. Period: & Mo
Mot Repartad

Mo Resporied

TCATET22.1s Page AS
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- .-+ - GEOCHECKVERSION 2.1 - &
' | PUBLIC WATER SUPPLY.SYSTEM
: - e e
Sedrched by Naares PWS,
FWE SUMMARY:
ENFORCEMENT INFORMATION:
Sysiam Nams: GOLCORIDA,
Viclation Type: Menfionng, RednaPepeat (SWTH-FRer)
Contamingl: SWTR
Comphance Parod 19940101 - 189340131 Anaktieal Value:  GO000000,00
Vialation ID: DTSR Enfercament I[Cc Mot Aapomed
Erforcernemt Datec Ml Reporied Enl, Astiar Bat Raparmed
Sysnem Mamea: EOLCONDA
Vialaticn Type: Moniering. FoutreMensat (SWTH-Fiter)
Carnamirant ST
Cormplignos Perod: 180021 - 1864-02.28 Anafyicsl Vaks: 0000000000
WVislaticn D PTIE] Enbwoarmanl I0:  G42BESE
Enfoncement Data: 19 -k Ervl. At Slate ViclatioriRsminder Notios
Systam Narr: GOLCOMDA,
wiclation Type: Monitorng, Aouvine/Pepeal [SWTH-Fille)
Contamingrni: SWTR
Compliarcs Panad: 16840001 - 1R84-02-28 Aralyical Valus:  00000000.00
Wiclatian I0; B4Z3453 Erdorcomant 1D D42BEST
Enlarcaman Dale 1894-03-28 Eni. Acign; Staie Public Mol Requesied
System Nama: GOLCOMD.
Wiolation Type: Menitoring, Routing Mager (TCR)
Contaminamt: COLIFCAM [ToR)
Complance Penost 1004-08-01 » 1954-04-30 Anakgtizal Valus:  O0000000,00
Wiglation BD: a28154. Enforcamend iC: 9434079
Erdarcemen Dae: 1R-0E-25 Enl. Actiarr Exate ViolaSorsFamirder Motice
Systam Nama; GOLCONDA
Vialadion Type: Maniloring, Reutre Major (TCR)
Cortamingns COLIFORM [TCR)
Compiiancs Parod: o040 - 199<4-0a-30 Analytical Valoe  OOO00000.50
Wiclation |0: 4z 04 Enlorcement I Q434080
Enlorcemant Daba; 1580525 Enl. Action: Shata Publc Mcal Reguesied
Syaiarm Mame: GOLCONDA
idlabian Typa: Follerw-up &7 Aoutne Tap Sampling
Coentarsinant; LEAD & COPPER BULE -
Compiarcs Panoad: 1595-0 01 - 18881231 Anzyical Vel  0OOGCO00.00
Wiclation I0: SEIETIE Erdoroemant ID:  §AT212
Erdergeman Daje: 1998-04-08 End Acicn: Siate Compliance Achiaved
Sysiem Hama: GOLCOMDA,
Violartion Typs: Monitoring, RetineFapeal (SWTH-Fiks]
Conmaminar; SWTR
Complianca Pescd 1995-0£-01 - 1R8-04-10 Aralyical Value: 0000000000
Violadion IC: kL g Enforcement ID: 9545577
Enformemans Dyt 18350528 Enf. Acdon: Sixie ViclatisvRamindar Notice
Sytars Mlame: QOLEONDA
Viclation Type: Mariioring, FioutirasFapeat (SWTR-Fiter)
Cortarminant SWTR
Compliance Perod: 1E8E-04-01 « 1595-04-30 Analytizal Value:  00000000.00
Wiclation I0: SECDZYT Enigreament iD: 9545578
Enlorcamant Date: 198E-05-25 Enl, Astian: Siale Public Moill Requagbed
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Compllancs Parod:
Viclatian 10:
Enlgrecamant Date:

Systam Mama:
Wiclaticn Ty
Coniamirnt:
Campiance Panod;
Wielaton IC:
Ervorsement Daie:

Systern Mama:
Vigladon Type:
Cantsmnank
Garmplianos Penoct
Vialabion I0:
[Enforcement Catc

Syaiam Narme:
Vidiglion Type:
Cortaminant:
Complance Perod;
Watlaton I0:
Ervlorcermaere Dinla:

Syten Mamae:
Viglaton Type:
Comaminant
Camgliance Peroct
Vialation ID:
Enfarcement Dabs:

GOLCONDS
!-h'mm;. RatneRepeat {SWTR-Fiier)

‘!“5-':!54:!1 - 183506-30
8534066
1H88-08-24

GOLCOM0

Manitonng, RoutinePeceat (SWTR-Fiter)
SWTR

12850801 - 1858-05-30
SEI40
15R5-08-24

GOLCOHDA

Moriiafing. Foutne Mager (TCR)
COLIFQRM (TCA)

18650701 « 1995-07-10
BiETe

16881001

GOLCONDA

Manitonng, Aouting Majar (TCA)
COLIPGAM (TCR)

1HE5-07+ - 1985-07-1
8531579

1985 10-H

GOLCONDA
COLIFARAM [TCR)
TBEE-0701 - 1985-07-3
8831579

18870630

FOLCONDA

Mansonng,

ATRAZINE

129250701 = 1995-08-20

asmsTe
Mot Aepanied

Arghrical Value:
Ervorcement ID;
Eré. Acton:

Analyieal Vakoe:
Enforcamant I0:
Enl. Action:

Anshvical Value:

Ezain Publks Notil Reguesied

COOOM. Lo

State ViolationAemindar Notics

DOOOS000.00
BES0ETY
Siate Public Mol Regussted

DOOG000.00
FTOMNE
EPA Generaied Imphicl TCR BTC

COTCHNL GO
I Reperied
Nl Raporied
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e

GOVERNMENT RECORDS SEARCHED / DATA CURRENCY. TRACKING

il

ik el
Tomainain cuméney ol S foligwng federal and state databases, EDR contacts the ajgmprain gevammental agency
o A monthiy or quarery basis, & fseguined. E
Elapsed ASTM days: mmmmmemwmﬂmnmr.w Iafrae
ol e ASTM sinncard A
FEDERAL ASTH AECORDS:
CERCLIS: Eﬁwn ir Emercnmental Responss, Compensation, and Liskity inormaton Sysiam
Tulaphena: Fid-i13-0223
Emcmmmmﬁmm“mmm“mmwnwmnwmmm'
priviis mmnﬂmmmmmm&hw&wmm
and Liabily Azt [CERCLAL CERCUS conising sias mhich are esher procesed o & on P Mational Priorides
Lt (NPL) el sfies which 2w in the screening and assessmird ghass for possibie inclusion on i NFL
Date ol Qveismmnt Vensor D490 Date of Diasa Arrieal @i EDR: 051499
Diate Maxde Acitve at EDR: S8SE0E Elapsed ASTM cays: 25
Database Rakiaes Frequency: Quariedy Dale of Last EDA Conimst; 040450
EAMS: Emispancy Aaspores Notloabon Sysam
Sowsn: EPANTES
Telephone: 202-280-2343
Tﬁmmﬂﬂmmmmmmmm faiicses of ml and hazasdou
Date of Govemmaeni Varsan: 105158 Dt of Dats Al & EDR: 01A
Dame Made Active a1 BEDA: 011800 Eapsed ASTM darys: 5 -
Database Asiease Frocuinsy: Dharedy Daw of Last EDRA Contact: 010499
WPL: Maksnal Priashy List
Source: EPA
Tekphora: Ma
Matonal Friosbies List {Supsriund). The NPL is 2 sutset of CERCLIS and ientifes ower 1,200 sites fos priodty
&MMNWFMHHMWWHIM&HHHH.MMEHMW
wumhﬂtﬂmaummmwﬁwrhm Fhoiograshic Plirpratien Cenber
Cranle of Gowvemmaen Vessan: 081058 D of Duaria Asfval a2 EDA: (8129
Date Mass Actv s EDR: OS0GS Elagsed ASTM days: 23
Dratitazs Pelease Frequency: Sami-Annuslly Devie of Last EDR Contecs 30LDD
ACRIS: Rastuch Consanation and Recovarny infarmation System
Sowce: EPANTIS
Teleshone: BO0-S24-5045
Famource Consersution and Aistrarny informadon Sysiem. RCAIS indudes eiective IMomMasion o sites which geremie,
Lr;r:nmmu.mmm-ummmumwwmm“m
Diata ol Zovermment YVerdor: ZEGD Date of Carta Armwval ait EDA: 08485
Dlase Made Active at EDR: CACEME Elecssd ASTH daya: 25
Darahisie Flaisase Frequency: Semi-Annualy Dt o Last EDR Confact 030199
CORRACTS: Comechee Action Fepor
Source: EBA
Telephors: 200-434-0 105
CORAACTS deniifes hazardous wasls Fanders wilh SCAA sorecive acion actvity.
Cale of Govemmaen Varsion: (10155 Diate of Data Amval at EDR: 02 7/es
Cais Mads Ackws al EDF: gaaas Elagsad AT days: 3
Calsbase Aelpase Fraquingy: Semi-Anualy D of Last EDR, Gonfact B311&93
TCATETER 18 Page AR
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FEDERAL HON-&5TM RECORALS:

BAS; Biennial Aeparing Sysiem
Eourcs: EPANTIS

Dia ol Gowamenent Versdor: 1273108 Daie of Lt EDA Condact 0325599
Dﬂhﬂlﬂlﬂ.ﬂmm Crte of Nexi Screduled EDA Contact 0672195

CONSENT: Susarfurd [CERCLA) Coraen Dasra
Saurce: EPA Pegional Oficas
Talechora: Varkes
MwmmumlﬂMmmmmmnﬂhmnmm-#Mmm.m
pericaically By Linied Staies Disnot Couns aher ssfemend by partes w2 iigation masers.

Date ot Govemimens Verien: Yanes Cits ol Last EDR Comast: Virse
Catzbase Relssss Frequency: Vares Duate ol Mast Scheduled EDR Contacs M
FIMDS: Facshty Infes SystemFacily Mestieatos Inabe Progmm Buirsany Aepor
Seures: EPA
Teleprone: WA

F":E:gﬁﬁmm“mmmmﬂwwhmrmmmm

| MHMMMMmmmFEEEtﬁIMWM.AIH&W
inksrmarion Aemoval Syswam), DOCKET (Erdomamam Dokt used fo marage and ek information on ol judicisl
erroroemenl Sk lor ol emdronmenal s, FLRS (Feceral Uedargrowsd mjecaon Contralj, C-DOCRET irminal
Daxciat Syitem used 1o Tack esmingl sniscement actions ko @l amisonmental stahnes), FFIS (Fedeml Fanktes
Immﬁﬂﬂﬁmmmwm,MFmﬁlm Daa Syinm,

Data of Governman Varsos: 000U Dale of Last EODA Contact: D485
Oemabase Arisass Fraguency: Duareny Dwle of Ment Scheduied EDR Contact: 07N 2B

Hazardous Materials Inciden Regort Sysiem. HMIAS srtains Famrdous matensl spdl incidenis repomad 1o DOT
Dt of Govemmen Veesion: 1200157 Dk &1 Lasst EDA Contact: S324949
Caiatase Rakase Frequency anncaly Digte of Mewi Schaduled EDR Contach 0REES

Tﬂm 301 -L15-THEE
MILTS Is maistaine by the Nuclear Reguiaiony Commasnn and ooniaing & I of scprosimatsky 5,100 stas whish

Beiises Gr use rAdlacive Ml and mhich ane susjest i@ NAC licensing requircmints, Ta mainkn curmenoy,
EDF comacs thi Agercy on a quaredy basis,

D of Govemmaent Varses: 120808 Diatw & Last BES Comact: 0a0204
Databise Flerase Frequency: Ouanasy Date of Maw Schecules EDR Cormact 053159
NPL LIERS: Fafasl Superdund Liers
Sasce: EFA

Telephona: 2055844367

Fadessl Supserfund Liens. Unser (e ssthornity geamied Fa LUSERA by e Comprehensive Envircnsanial Fesponse, Compansadon
and Liabiiy fect {CEFICLA) of 1880, e USEPA his the aularfy o ke beng. sgainst real property in crdar
52 fecrems remedial acton expendiuoes or when the propesty owher receives nodbcation of poteriel Babity.
WEEPA compiles & listng of fled notoes of Sugafusd Liens,

Caie ol Govemmest Version: 101651 Dl of Last EDA Condact 022306
Catiass Felease Froquency: Na Upsils Panned Caie of Naxt Echeculsd EDA Cortact 0527459

TEITGT229s  Page A2
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PADS: PCE Actvity Database Syatem
Sounta: BPA

Msmmﬂmmm.mwmmmmm
of PCE® who ane requined i natify the EFA of such actrdis

Datw of Sovammant Vardor: D207 Cats ¢l Lasf EDA Contact 0310599
Dalatasn Reimase Frequirssy: Wo Lpdss Pannad Dhurte ol Mast Schwduled EOR Canmtact 051799
RAATS; RCAA Adminisiraiie Astisn
i Tracking Systam

Tawphone 202-564-4104

RCRA Agminigislisn Acion Tracking Systm. FAATS contains records Based on eniormemen! ciors s undar BOSA
pantaning o major iolinrs and indluces adminisTatve and e Bchons broughi By ha EPA, For adminisirton
actions atar Seplamber 30, 1995, daia antry in the RAATS database was disconinued. EPA wil reain & espy of
thes desabne or iisiorical reorcs. 1t was necessary 10 lemminals RAATS beoause o Socremsn in Bency MESHUCES
made il iImpossiher 10 eactinge to updae B itleraben comtained in the daabess.

Dit o Gleiemmanl Varsion: 041788 Date of List EDR Contact: 031509
Cietabase Relzase Freguancy: ho Updaie Planned Datn of Mext Scheculed EDA Conact: 0011492
RAOD: Recorss OF Deoision
Souce: NTIS

Tadephora: PO-416-0223

Recon of Dedision. ADD decumants mandate & pasrrnei Temecy at an NAL (Suparfund] site containing techsisl
and nalin isfarmabon tooaid nfe claneg, o

Date ol Govemmam Vessiss 01,3188 Duate of Last EDA Contact 041059
Dalarase Suaise Frequeray: snnualy Dale of M Sehintued EOR Comtct: 0701959
TRIS: Tozic Chemical Rakase Irseniony Sysiem
Sounce: EFPA

Talaphene: 202-260-1531
Treaic: Rieteasa imeeniory Sysam, TRIS iderifies tcifies which risass forc chemizsis 18 % sir, wale and
land in reportalin guantties under EARA Titks I Seckon 312

Dte of Govemment \arsicn: 120087 Dl of Latgt EDA Contacs 0404,549
Owmiabase Arlsase Fracpency: Annualy Do ol Mot Schedules EOR Canlest: 062150
TESEA: Towme Subsiancos Cominel A
Soue; EPA

Tolzphons: H3-360-18dd
Taex: Substarces Control Act. TSCA identhies manulacionars and mporers of chemical subsisnens Pefudad on e
TSCA Chemical Euistance inwemiony st It incluties dats on e proclucson volume of Bese sabstances by plant

sha.
Date of Goeemmani Varsian 123154 Chir ol Lt DA Contact: 042698
Daianase Raikies Frequency: Every 4 Yaes Ciate o Mawt Ecraduled EOR Comact 072658

MIMES: Mines Masier Fdar Fis
Scurck Dapactmant of Labor, Mine Safaty nd Health Admirisiraien
Talsphone: 303-231-5950

Dﬂuﬂlﬁhtmm\m{ﬁ'uh_ﬂﬂ Diste od Lasi EDA Conaset GL0A%E
Cutsbase Fnease Frequancy: Semi-Anmaly Ciaoe o Mt Schadabad EDN Gomtact 07,0559

TCIET22. 98 Pags A10
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-1 R o

STATE OF ILLINDIS ASTM RECOMOS:

LUST: Leakng Undergeound Siecige Tank Sies
Soumca: Wises Emdronmental Protection Agency
Talephone: 217782780
Leaking Usdisground Slomage Tank Incdan Flepors. LUST recosds contain an veniony of reponed Kiaking udangrand
mmnmmuﬂmmmm“nmm““m.

Dana of Govam=en| Version: DL01TE Dale of Daiz Amival ai EDR: Sleaes
Oimte Wade Acsva o1 EDR: 0421,%8 Ekpand ASTH days- 30
Damhasa Rsleass Frequencoy: Semi-Anmalky Caie of Last EDA Cantast: (CUEES

BHWE: Exala Crasrsaghi List
Sowse Minois Envioneramal Protecion Agency
Teeghone: 317-524-4883
St Haramioos \Wame Shes. Sies harardous maste Sin fcerds are the siates’ equislent 1o CERCLES, Thase sies
may O Mg fel drasdy S isled on the ledesl CERCLES ie2. Promy skes plnsad ler desnup using St funds
|ste egumsilent of Supartunid) -hﬂummmmmmﬂmmuqm
TESPGNEGIE paries. Availatie indormation vares by s

Dale ol Gvamment Version 120794 Ot of Duna Arviaal -
Dale Made Active at EDR: &/20Es E“ti.imumclfllmm
Caubase Rakass Frequency: Semi-Annualy Dt o Lavst DR Comace 50250

LF: Avadainie Dissoeal fef Solid Waste in Wincis - Eobd Wasis Lendile Subjet to State Surehings
Source: Wisgi Ermeronmental Frotection Agency
Talsprone: 217-TE5-B604
Sobid 'Wamie FocliienLandil Sins. EWFILE ypa o hpcally comtain an imventery of sokid wast disposal
facities o lincfily in a panicular siet. Degensing on e siaie, thise My be active or 0ot ot
ar open dumps fhat laikd 12 mael RCRA Subiie O Secion $054 criena for sobd waste landfils or disposal

sies.

Dt of Gowwmemen Version: 1001488 Duate of Daim Assval i ]
Cievm Wtade Acive @ EDR: 032993 EI“HETIIM"EF*
Damanase Releiss Frequency: Annually Diata of Last EDR Cortact: 021598

LEST; STC (Htate, Town, Coumty)] Feclity List
Eource lEnas Seaie Fire Marsmal
Teleshana: 217-TBS0568
Faygretared Undergroutd Stamesa Tanks. UST's aoe reguidied urder Subdte | of fa Resource Consereation and Hecovery
An:rHI::Fulﬂmmmﬂmﬂmnwwmmhmm.hum

inlofmiton vanes by state program.

Daie ol Gowemment Yarsion: 020058 Daie of Dtk Arrval al EDE: O7Eas
Cale Mada Aztres af EDA: 0872188 ﬂlﬁﬂ-‘n&ﬁﬁ!ﬂlﬂ

Datsbasn Foisase Frequensy: Quarsady Daie of Last EDA Cantest; (40502

STATE OF ILLINDIS NON-AETM RECORDS:

MNIPC: Saiad Wasle Lardtil In
Souma: Morrwasiem Binsis Plarning Commizsion
Teiepnong! I12-458-0400
Szkd 'Wasse Land™ inseninry. HIPC i an imvermiony of acive and iFacioa 30id wasie cisposal sies, hassd
on saaie. acal govammant and hisioncal archie dat. nshsded sre numenous shes which proissly bad nevar
buniﬁulﬂ.umwmm“mmmmunmmiluwu 1871,

st of Gowemman Veegion; GL01EE Dz of Lasi EDA Contact 081 187
Diatasass Releama Frequenoy: Mo Updala Panced Crate ol Mar Scheduled EDA Comast: Ba

TCATETER s Page Adt
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CAT: Calegory Lim
Eaursi: Wingls BPA
Telmphone: Mk
mmMMM:mﬂmm.MHMHmmmm Sita Rarmsdiion
Program, Fadessl Facktes, and Clasnu 5t d andior Compieted Sties. '

Dustw of Govarmmen! Vieicn: 06,97
Ciate of Lasi EDA Conlact: 030288
[afmmase Aiaass Frequency: Mo Ligdate Planned Diatg of Masct Scheduled EDR Comact: 03109
Higtarical and Other Database(s)

Mﬂﬂhmrﬂﬁzmmwﬂhmnmhmhmmﬂqm o
may rot be
;“n-puh. FWHT.MWmemmamwmm nlnmm;'-l-m;hh
ool nepart A Snreavier, i atmence of any feeared wetiands imomaton Meiiganby
ks Fal wellands 00 D00 exid! i the anea covared by e repan. ™ S

Former Manulactured Gas (Coal Gas) Sies; mmmmuﬂwhmﬂummm
EDR By Aesl Property Scan, ine. @Copymght 1993 Rawl Propemy Scas, inc, m-mmmdhmm
& hazarcs which mery b Iund ai such Sitird, comiact your EOF custnmar senice Mgmssnttve,

Cesciaimer Provided by Beal Propesty Sean, inc,

Tha inlem=aton containgd in mmmwmmmmnﬂm U

prod i nites
Giher than Aeal Propety Scan Wihile redsefabie maps hava B laker D insue e mmmmmnum
&mdmmmm!ﬂuﬂqﬂm TEROn. Ay ety on ha pan of Fleal Progeny Sesn b avicly bmiled 10 & refend
ol e Emican) pakd mmummnmmmm-lnm. This rape doae not consiL & hegal
DA

DELIETED MPL: RP| Cwelabons
Eourea: EPA
Teimphona: MA
muunwm-mmammmnmmmmnmmnmwn
ERA uses lo dalein sites iem the NPL. In aceandance win 80 CFR 300,425 (s}, shes may 5 Ssksiss rom [he
Hhmmmrmhwu '

Dt ol Gowmmmeni ‘Version: (MEES Daie of Dt Arcval '
Date Made Active w1 E0A: OG04/ Blagzmed :;"H mu?ﬁmn.wgﬂ
Daiargia Relrase Freguensy: Same-Srmalky Dt of Lasi EDR Contact: 020559
RFRAP; Mo Furrar Rasedal Acion Plarmes
Sl EPA

Talsphone: 7004150323

As of February 1985, CERCLIS shies dasignated "o Furfies Memedial Aotion Plarred” [NERAF) have boesn T
Iraem CEMCLIS, HWFMMHMH&.MJﬂmW mlmimr?mmhw.
rorraminadon wits mmreed quicidy wiliaul T reed lor this Ste o be placed on the NPL, & the contaminatan
i Rl 3eTGUS BNoUgh 10 fequine Federal Supariund asticn or MPL coniksaisfion, EFA has remosid appioeirmalily
24,000 NFRAP S 129 BN the unintanded ba e lo the redevizpmant of hese properiis and Bas acheyed Tam
memﬁimﬁ#mmlhmmmnm& This: polioy changs &
wart of the EPA'S Brewnlinkds Fledeselopmant Progras fo help cliss, stales, privase nvwsiors and aleded clizers
W0 PRI Bernomis redesebipman? ol unprduciiee urbian sies

Cale of Gowemvmanm Yersor: Q4215 Date ol Daile Al -
Cate Mads Acthe ot EDR: 0A100/90 g:,;.,:.”summ#zgmmlm
Catabase Riekeass Friquescy: Cusrierty Dot ol Lsst EDR Contact: SR0UES
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PWE: Pusic ‘Waier Systoms
Soure: EFACHCs of Orinking Waled
Telaghons: S2.260-2005
mwuwmmn&mmmm A PWE 18 any walsr 1
1 wiigh WRET
ka5 people lor at ke 80 days annually, Pﬂkmﬁwﬂhnhmmm’mmw =

FWS ENF:  Public Winer Sysiems Vielation and Enlorcement Data
Smroe EFACHCe of Denidng 'Wates
Talaphone: 202.250-2505
“infation and Enlrcement data for Pulls; Water Sysiems ros the Safn Drirking Water Indomaian System [SADE)
August 1585, mh!m1mnﬂummmmmmmm. : o

Area Fadon Informatise: T Mabonal Faden Datatase has besn developed by the LS Emirormental Pretection Agency
(USEPA) and o o complatcn mﬂmwmsmmﬂm'nm Radcon Survey. The

covars the yaors - Where nessissary data has besn suppiemenisd armation oolected At prvale sources
FOGT 3% Unieisitic and resaaech irsttutiong ¥ o -

EP& Radon Zones:  Sections 307 & 3040 &l FLAA direcied EPA 15 lisf and
g mmwua.mmmn

DilGias FipalmesThectrical Tranamission Lines:  This dits was obtained by EBA from the USES in 1
u.'ausumnuuuummmmm..m hmf:iTm1mhM$mqw
50T Gl Dok pemanly gas pipeings and andncal Rrsmision lneg,

sensive MeORDIS Sl Be delermined, EDA incicaies Tose Pudsinge and taoliis - schools, dayoanes, hespdaie medical ot
mﬂnu!hg!dﬂt-“mmﬂﬂuhiqnnmﬂwmmmqmmm. I

USGES Warier Walls: b= Nowember 1971 i United Slates Geslecical Sorvey (USES) isplemented a naoral wainr
&
mmﬂmmmwﬂn- MmmmdﬂﬂhﬁmMuﬂmmmmn&wmamTﬂu
T WIRAT andisr Groundwaier, Thi daka ek ey infg Ao
A i o s Greurgmmer G Mo Fan S00,000 weil, srings, and

Fload Zone Doik: Thia data, maziiable in Seec! countes across the counry, was obtares
L By EDA in 19948 from e Feceral
Ememgency Management Agency (FEMA], Caia depicts 100-wsar and S00-yRir loacd 1ones as celined By FEMA,

WL HHWM“IWM.M“MN“M aCroas ST, [F
in Maseh 1997 rom e LS. Fsh and Wikibe Service. = o w— -

Epkcenters: Word sartauaks epicenias, Mchier 5 or greaie
Souftic Depariment of Comevaice, Mational Ooeeris ad Atmosphese Adsnssration

Migoral compuiar dambass of mons Fan 74,000 e maintsned by P Fuderal Emerpancy ks negament agancy.

Corty 'Wall Data in llinois:Coow and DuPage Counties
Fouse: Winois Sk Qaciopcal Sunaey
Tolephors: 317-284-Z387

Slinais. Privats Well Database and PICS (Public, Industrial, Cammercial Survey)
Source: Binois Stz Waker Sy
Talephone: 217-359-6547

llingis S@ie Geclogicl Survey Water Walla
Bourea: Rincm Slatn Gookogel Sy
Teleprone: 217-X33-5102
Pl dith mef thai Shows kocalion, well lype, and well ID lor walls n Winad. Dals comes from driller's logs.
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APPENDIX C Plan Formulation and Incremental Analysis Checklist

Project Site Location:

The Barren Creek and Big Bay Creek Embayment Project area is located in Pope County,
Illinois approximately 11.6 miles northeast of Paducah, Kentucky. The project site is in Ohio
River Smithland Pool between Ohio River Mile (ORM) 909.4 and 910.9.

Description of Plan selected:

The Barren Creek and Big Bay Creek Embayment project is designed to provide shallow water
and rock spawning habitat for fish and to restore/maintain the openings to the Barren Creek and
Big Bay Creek embayments. The project will include: 1) The opening for Barren Creek would
require maintenance dredging; 2) Installation of the hard point structures at the mouths of
Barren Creek and Big Bay Creek; and 3) Big Bay Creek would require the
installation/construction of a rock revetment to protect the eroding river bank.

Alternatives of the Selected Plan:

Smaller Size Plans Possible? Yes/ No and description

Larger Size Plan Possible? Yes/ No and description

Other alternatives? Yes

An island with back channel can be formed at Big Bay Creek through the use of dredging and a
hard point structure.

Restore/Enhance/Protect Terrestrial Habitats?|[  |Opportunity numbers met

Restore, Enhance, & Protect Wetlands? | lOpportunity numbers met []

Restore/Enhance/Protect Aquatic Habitats? | Yes  |Opportunity numbers met [ A1, A6

Type species benefited: Fish and invertebrates including mussels

Endangered species benefited:  Potential benefits to mussel species
Can estimated amount of habitat units be determined:
Plan acceptable to Resources Agencies?

U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes — lllinois DNR

Plan considered complete? Connected to other plans for restoration?

Real Estate owned by State Agency? Federal Agency?
Real Estate privately owned? Yes
If privately owned, what is status of future acquisition? Unknown
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Terrestrial Habitat Opportunities

T1- Restore riparian corridors, reduce fragmentation by expanding and joining isolated habitat blocks and
stabilize eroding banks.

T2 Restore, protect existing islands and create islands where they historically occurred.

T3 Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities
W1 Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

W2 Forested Wetlands: Restore Forested Wetlands:Cypress/Tupelo Swamps and other unique forested
wetlands

W3 Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river except during high
water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities

Al Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).

A2 Restore riverine submerged and emergent aquatic vegetation

A3 Restore and protect sand and gravel bars.

A4 Protect tailwaters and provide structures to provide refuge for fish.

A5 Create and protect fish and mussel refuges in pools (deep water, slow velocity, soft substrate)

A6 Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Other

0-1 Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)
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APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)
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ed 12 Jul

ff.

Dat e

2000
06/ 20/ 00

U.S. Arny Corps of Engineers
PROQJECT | L-910: Barren & Big Bay Enbaynent - Ohio River Miinstem
Ef fective Pricing Date: October 2000

TI ME 15:47: 38

TI TLE PAGE

1

Barren & Bi g Bay Enbaynent
Chio River Mainstem
Ecosyst em Restorati on Project

Sanpl e Feasibility Cost Estinmate

Desi gned By: Parsons Engi neering Science, |nc
Esti mat ed By:

Prepared By: Parsons Engi neering/ CELRL- ED- MC
CELRL- ED-MC POC. M Lockard
Preparation Date: 06/20/00
Effective Date of Pricing: 06/20/00
Est Construction Tinme: 365 Days

Sal es Tax: 0. 00%

This report is not copyrighted, but the information
contained herein is For Oficial Use Only.



ABCR | D: FTCAMP

EQUI P I D: NAT97A

MCACES GOLD EDI TI ON
Conposer GOLD Software Copyright (c) 1985-1994
by Buil di ng Systens Design, Inc.

Rel ease 5. 30A

Currency in DOLLARS

CREW I D: NAT99A

UPB | D. UP99EA



ed 12 Jul 2000 U.S. Arny Corps of Engineers

ff. Date 06/20/00 PROQJECT | L-910: Barren & Big Bay Enbaynent

ETAI LED ESTI MATE Ef fective Pricing Date: October
01. Illinois

arren Creek and Big Bay Cre QUANTY UOM CREW I D OUTPUT LABOR

Lands and Damages 0

Habitat & Feeding Facilities
Barren Creek Enbaynent

Mobi li zati on

Dr edge 2.00 LS 0.53 5, 800

Bul | Dozer 2.00 LS 6. 00 59

Vi brating Roller 2.00 LS 6. 00 59

Cont i ngenci es 1.00 LS 6. 00 0

Mobi | i zati on 5,918
Dr edgi ng

AUGERHD MUDCAT, 8" DI SCHARG 63.33 HR MILOELOO7 90. 00 0

E DA

Qut si de Laborer 126. 67 HR X- LABORER 0. 00 2,889

Qut si de Equi p. Op. Medium 63. 33 HR X- EQOPRVED 0. 00 1, 283

Dr edgi ng 3800. 00 CY 4,172
Ceot ube Levee

Bulk Site Exc & Shaping, Sm 800.00 CY CODTA 46. 88 2, 853

Ar ea
Smal | Dozer
CGeot ubes 6. 00 EA 0. 00 0

Material cost is for
45' Ci rcunf er ence Geotubes at
200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.

Chi o River Mai nstem

DETAI L PAGE

TI ME 15:47: 38

1

.00
.50
.50
.00

.04

.81
. 25

. 88

.95

.00



UL UUT LTV CCO

EXCAVATI ON

HYD EXCAV, CRWR, 2.50 CY B
KT

Qut si de Equi p. Op. Medium
WORK FLOAT, MED DUTY, 30' X1
0' X3'

Qut si de Laborer

TUG BOAT, 150 TO 400 HP

6.43

6.43
6.43

6.43
6.43

ABCR | D: FTCAMP EQUI P I D: NAT97A

HR

HR
HR

HR
HR

H25BA004

X- EQOPRVED
MLOMZ003

X- LABORER
XX0XX004

o, VUV

1.00 0
1.00 130
1.00 0
1.00 147
1.00 0

Currency in DOLLARS

(S LAV

457

ERRVAY i, VY

0 0
0 0
0 0
0 0
0 0

CREW I D: NAT99A

“+, JLI

457

130
11

147
165

22.
25.

UPB | D. UP99EA

.16

. 25
.71

81
66



ed 12 Jul 2000 U.S. Arny Corps of Engineers

TI ME 15:47: 38

DETAI L PAGE

488

22.
25.
20.
63.
20.
.32

23.

22.
37.

39.
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ff. Date 06/20/00 PROQJECT | L-910: Barren & Big Bay Enbaynent - Ohio River Miinstem
ETAI LED ESTI MATE Ef fective Pricing Date: October 2000
01. Illinois
arren Creek and Big Bay Cre QUANTY UOM CREW I D QUTPUT LABOR EQUI PMNT MATERI AL
Qut si de Equip. Op. Medium 6.43 HR X- EQOPRVED 1.00 130 0 0 0
TUG BOAT, 500 TO 800 HP 6.43 HR XX0XX002 1.00 0 409 0 0
Qut si de Equip. Op. Medium 6.43 HR X- EQOPRVED 1.00 130 0 0 0
WORK BARGE- S, MED DUTY, 60' X1  51.43 HR MLOMZO09 1.00 0 274 0 0
6' X5'
Qut si de Laborer 6.43 HR X- LABORER 1.00 150 0 0 0
Qut si de Laborer 6.43 HR X- LABORER 1.00 147 0 0 0
EXCAVATI ON 900. 00 CY 834 1, 317 0 0
ROCK
HYD EXCAV, CRALR, 2.50 CY B  15.49 HR H25BA004 1.00 0 1,102 0 0
KT
Qut si de Equip. Op. Medium 15.49 HR X- EQOPRMED 1.00 314 0 0 0
WORK FLOAT, MED DUTY, 30' X1 15.49 HR MLOMZOO3 1.00 0 27 0 0
0' X3'
Qut si de Laborer 15.49 HR X- LABORER 1.00 353 0 0 0
TUG BOAT, 150 TO 400 HP 15.49 HR XX0XX004 1.00 0 397 0 0
Qut si de Equip. Op. Medium 15.49 HR X- EQOPRMED 1.00 314 0 0 0
TUG BOAT, 500 TO 800 HP 15.49 HR XX0XX002 1.00 0 986 0 0
Qut si de Equip. Op. Medium 15.49 HR X- EQOPRMED 1.00 314 0 0 0
WORK BARGE- S, MED DUTY, 60' X1 123.89 HR MLOMZO09 1.00 0 660 0 0
6' X5'
Qut si de Laborer 15.49 HR X- LABORER 1.00 361 0 0 0
Qut si de Laborer 15.49 HR X- LABORER 1.00 353 0 0 0
Rip Rap, 10# to 200# Pieces 2168.00 CY COETF 32.00 24, 676 3,520 52, 856 0
Random Dunped from Truck onto
barge to be shipped to site.
ROCK 2168. 00 CY 26, 684 6, 691 52, 856 0
Geof abric
Erosion Control,18 M| Viny 900.00 SY ULABK 57.50 1,079 55 4,431 0
| Mat
3 Dinensional, Nylon Geomatri x
Erosion Control, Slope Stak 1575.00 EA NA 0. 00 0 0 488 0
es

Required 3' to 5 Intervals
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Mussel Survey

Mussel Survey 1.00 LS

Mussel Survey
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4,919 0
0 5, 000
0 5, 000

CREW I D: NAT99A

UPB | D. UP99EA



TI ME 15:47: 38

DETAI L PAGE

1,118

318
27

358
403
318
1,001
318
669

3, 092

880
74

991
1,115
880
2,767
880
1,851

1,013
991

71.

22.
25.
20.
63.
20.
.32

23.
22.

22.
25.
20.
63.
20.
.32

23.
22.

3

16

. 25
.71

81
66
25
68
25

31
81

.39

.16

. 25
.71

81
66
25
68
25

31
81

ed 12 Jul 2000 U.S. Arny Corps of Engineers
ff. Date 06/20/00 PROQJECT | L-910: Barren & Big Bay Enbaynent - Ohio River Miinstem
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01. Illinois
arren Creek and Big Bay Cre QUANTY UOM CREW I D QUTPUT LABCOR EQUI PMNT MATERI AL
Barren Creek Enbaynent 41, 540 20, 657 57,931 12,194
Bi g Bay Creek Enbaynent
EXCAVATI ON
HYD EXCAV, CRWR, 2.50 CY B 15.71 HR H25BA004 1.00 0 1,118 0 0
KT
Qut si de Equi p. Op. Medium 15.71 HR X- EQOPRVED 1.00 318 0 0 0
WORK FLOAT, MED DUTY, 30' X1 15.71 HR MLOMZOO3 1.00 0 27 0 0
0' X3'
Qut si de Laborer 15.71 HR X- LABORER 1.00 358 0 0 0
TUG BOAT, 150 TO 400 HP 15.71 HR XX0XX004 1.00 0 403 0 0
Qut si de Equi p. Op. Medium 15.71 HR X- EQOPRVED 1.00 318 0 0 0
TUG BOAT, 500 TO 800 HP 15.71 HR XX0XX002 1.00 0 1,001 0 0
Qut si de Equi p. Op. Medium 15.71 HR X- EQOPRVED 1.00 318 0 0 0
WORK BARCE- S, MED DUTY, 60' X1 125.71 HR MLOMZO09 1.00 0 669 0 0
6' X5'
Qut si de Laborer 15.71 HR X- LABORER 1.00 366 0 0 0
Qut si de Laborer 15.71 HR X- LABORER 1.00 358 0 0 0
EXCAVATI ON 2200. 00 CY 2,038 3,218 0 0
ROCK
HYD EXCAV, CRWR, 2.50 CY B 43.45 HR H25BA004 1.00 0 3,092 0 0
KT
Qut si de Equi p. Op. Medium 43.45 HR X- EQOPRMED 1.00 880 0 0 0
WORK FLOAT, MED DUTY, 30'X1  43.45 HR MLOMZO0O3 1.00 0 74 0 0
0' X3'
Qut si de Laborer 43.45 HR X- LABORER 1.00 991 0 0 0
TUG BOAT, 150 TO 400 HP 43.45 HR XX0XX004 1.00 0 1,115 0 0
Qut si de Equi p. Op. Medium 43.45 HR X- EQOPRMED 1.00 880 0 0 0
TUG BOAT, 500 TO 800 HP 43.45 HR XX0XX002 1.00 0 2,767 0 0
Qut si de Equi p. Op. Medium 43. 45 HR X- EQOPRMED 1.00 880 0 0 0
WORK BARCE- S, MED DUTY, 60' X1 347.60 HR MLOMZO09 1.00 0 1,851 0 0
6' X5'
Qut si de Laborer 43.45 HR X- LABORER 1.00 1,013 0 0 0
Qut si de Laborer 43.45 HR X- LABORER 1.00 991 0 0 0
Rip Rap, 10# to 200# Pieces 6083.00 CY COETF 32.00 69, 237 9, 875 148, 304 0

227, 415

37.

39
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barge to be shipped to site.

ROCK 6083. 00 CY 74,871 18,774 148, 304 0 241, 949 39.77
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arren Creek and Big Bay Cre QUANTY UOM CREW I D QUTPUT LABOR EQUI PMNT MATERI AL OTHER TOTAL COST UNI'T
Geof abric

Erosion Control,18 M1 Viny 9150.00 SY ULABK 57.50 10, 968 556 45, 050 0 56, 574 6.18

| Mat

3 Dinensional, Nylon Geomatrix

Er osion Control, Slope Stak 16013 EA NA 0. 00 0 0 4,964 0 4,964 0.31
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Required 3' to 5 Intervals

Geof abric 9150. 00 SY 10, 968 556 50, 014 0 61, 538 6.73

Mobi | i zati on
nobi | i zati on 1.00 LS 0. 00 0 0 0 61, 740 61, 740 61740

Mobi | i zati on 0 0 0 61, 740 61, 740

Mussel Survey

Mussel Survey 1.00 LS 0.00 0 0 0 5, 000 5, 000 5000. 00
Mussel Survey 0 0 0 5, 000 5, 000
Bi g Bay Creek Enbaynent 87,877 22,549 198, 317 66, 740 375, 484
Habitat & Feeding Facilitie 129, 417 43, 206 256, 249 78,934 507, 806
Pl anni ng, Engi neering & Des 0 0 0 90, 800 90, 800
Engi neering During Constuct 0 0 0 8, 300 8, 300
Construction Managenent 0 0 0 50, 700 50, 700
Barren Creek and Big Bay Cr 129, 417 43, 206 256, 249 267,734 696, 606
I1linois 129, 417 43, 206 256, 249 267,734 696, 606

Barren & Big Bay Enbaynent 129, 417 43, 206 256, 249 267, 734 696, 606
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01-01{ 3000 Pl anning, Engineering & Design 99, 100

01-01{ 3100 Construction Managenent 50, 700
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TOTAL Lands

0603 Fish & WIldli

and Danmmges

fe Facilities and

060373 Habitat & Feeding Facilities
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060373}1. 1 Mobilization
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39, 000 6, 000 45, 000

39, 000 6, 000 45, 000
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3800. 00 CY 8, 926 2,232 11, 158 2.94
6. 00 EA 5, 638 1, 409 7,047 1174.52
900. 00 CY 2,684 671 3, 355 3.73
2168. 00 CY 107, 635 26, 909 134, 543 62. 06
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6, 241 1, 560 7,801
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6, 241 1, 560 7,801
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TOTAL 1111 noi s 822,648 194,422 1,017,070
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1.0 INTRODUCTION, PURPOSE AND NEED

This work presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project IL10 — Barren Creek and Big Bay Creek Embayments, a feasibility level study
associated with a proposed ecosystem restoration program for the Ohio River. This study serves as
an example incremental analysis for various ecosystem components considered as part of the
program. The Corps has been involved in a large ecosystem restoration study of the Ohio River
extending from Cairo, Illinois, to Pittsburgh, Pennsylvania. The Louisville, Huntington, and
Pittsburgh districts are currently working with other Federal agencies and six states to develop an
array of ecosystem restoration projects.

The proposed Barren Creek and Big Bay Creek Embayments project is located in Pope County,
Illinois, approximately 11.6 miles northeast of Paducah, Kentucky. The project site is in the Ohio
River Smithland Pool between Ohio River Mile (ORM) 909.4 and 910.9 and is within the jurisdiction
of the Louisville District, U.S. Army Corps of Engineers (USACE).

The Barren Creek and Big Bay Creek mouths have become clogged with sediments due to several
factors. These factors include: raised water levels from the impoundments of the Smithland Pool,
which reduced the headwater currents from Barren and Big Bay creeks near their mouths; deposition
of silt from the main Ohio River Channel, especially during flood events; wave action from barge
traffic; and headwater sediments from Barren Creek and Big Bay Creek. Barge traffic coupled with
the scouring affects of the water velocities on the outside bend of the Ohio River has created the
erosion problem north of the mouth of Big Bay Creek.

The primary goals of the Barren Creek and Big Bay Creek Embayment project are to provide shallow
water and rock spawning habitat for fishes and to restore and maintain the openings to the Barren
Creek and Big Bay Creek embayments.

The proposed location of the Barren Creek and Big Bay Creek embayment improvements would
occur along the Illinois bank of the Ohio River between ORM 909.5 and 910. A narrow littoral zone
extends from the bank to approximately 5 to 20 yards from the bank before dropping rapidly into the
main Ohio River channel. The banks are characterized by mud/silt, and the bottom substrates are
composed primarily of silt and fine sand. The Illinois bank of the Ohio River between the mouths of
Big Bay Creek and Barren Creek is dominated by a narrow band of riparian trees. The dominant
species present in the stand include box elder (Acer negundo), black willow (Salix nigra),
cottonwood (Populus deltoides), and silver maple (Acer saccharinum). The floodplain area behind
the narrow riparian stand is agricultural. There is a stand of tree stumps in the littoral zone as the
result of the increased water levels associated with the completion of the Smithland Dam in the early
1980s. The increased water levels in the Smithland pool transformed the affected portions of Barren
and Big Bay creeks in the project area from free flowing streams to small slackwater embayments.
The increased water level killed the trees in the affected portion of the riparian zone, and the tree
stumps are all that remain.

Three proposed alternatives, presented below, were designed to meet the principal goals of the
project.



2.0 PROPOSED ALTERNATIVES
2.1 No-Action

With the implementation of the No-Action Alternative, the openings of Barren Creek and Big Bay
Creek would continue to receive sediment from flood waters on each of the respective creeks and the
Ohio River. Each of the creeks would continue to become less accessible to boating traffic and
fisheries during low water flow periods. Valuable aquatic habitat would continue to be available;
however, it would only be accessible during flood events.

2.2 Alternative 1. Barren Creek Embayment

The mouth of Barren Creek has become clogged with sediments. To alleviate the problem, this
alternative calls for the construction of rock revetments near the mouth of the creek adjacent to the
Illinois bank of the Ohio River. The opening for Barren Creek would require maintenance dredging
prior to the construction of the rock revetment. Installation of the rock revetments would: (1) reduce
the need for future embayment dredging by reducing sedimentation within the embayment mouths;
and (2) improve habitat diversity for aquatic species such as fish and benthic invertebrates, including
the federally-listed endangered fat pocketbook pearly mussel.

Maintenance dredging of the mouth of the embayment is required to reestablish a suitable depth for
boater access and to provide a suitable sub-grade for the rock revetment at the mouth. Dredging of
the mouth of Barren Creek would result in long-term beneficial impacts to fishes due to the
improved/deepened access to the Barren Creek Embayment. Fishes would be allowed free access to
the embayment, especially during low flow periods. Because habitat requirements may change
seasonally, improved access to the embayment coupled with the long-term scouring of the mouth of
the embayment from the placement of the rock revetment would be considered beneficial. An
estimated 3,800 cubic yards of silty-clay material would be dredged to restore depths of 9 to 12 feet
at the embayment mouth. A small swinging ladder, cutterhead dredge will be used for all dredging.
A dredged material disposal site has been identified adjacent to the embayment. A small geotube
levee 350 feet in length would be constructed at the designated disposal site for dewatering.

A rock revetment, designed to slow the rate of sedimentation in the mouth of the embayment, will be
placed at the mouth of Barren Creek. This large rock structure would provide an area of increased
velocities, which would create a scour hole at the embayment mouth. The structure of the rip-rap
dike coupled with localized changes in flow patterns and the scouring effects downstream from the
rock revetments would lead to improved habitat diversity for aquatic species. The top width of the
structure will be 5 feet with 1.5 to 1 side slopes and would extend downstream at a 60-degree angle
from the channel bank for 115 feet. The structure would then turn and parallel the bank for 220 feet.
The dike will be toed into the sub-grade a minimum of two feet and stand above the channel bottom
six feet. The top of the structure will be a minimum of three feet below the normal pool elevation of
324.0. A depth of three feet was chosen to accommodate the majority of recreational boat traffic. If
deemed necessary, marker buoys would be put in place to mark the channel. The size of the rock
used will be uniformly graded limestone, with each rock weighing between 50 and 100 pounds. The
use of 50 to 150 pound rock is included in the project design for costing purposes and is anticipated
to be appropriate for the required construction. The size of rock should be determined during the
preconstruction, engineering, and design (PED) phase of the project. All rip-rap material would be
shipped by barge to the project site. All costs for shipping are included in the materials costs.



Numerical or physical modeling should be used to evaluate the performance of the proposed
structures to maintain the openings and evaluate any potential effects to navigation during the
preconstruction, engineering, and design (PED) phase of the project.

Due to the increased velocities created by the embayment revetment, the channel bank would need to
be protected. This would include cleaning the slope of all trees and brush, excavating the river bank
to provide a 2 to 1 slope, covering the slope with a filter fabric, and extending rip-rap up the banks of
the channel to a height of 12 feet vertically from the channel bottom. Protecting/armoring the bank
near the rock revetments associated with the mouth of Barren Creek would insure that the
terrestrial/riparian habitats are not eroded by the Ohio River currents. Bank stabilization at this
location would be considered a long-term beneficial impact to terrestrial/riparian habitats.

2.3 Alternative 2. Big Bay Creek Embayment

To reduce sediments from depositing in the mouth of Big Bay Creek, this alternative calls for the
construction of a rock revetment near the mouth of the creek adjacent to the Illinois bank of the Ohio
River. The rock revetment could also protect the eroding riverbank and provide rock habitat within
the project area.

A rock revetment, designed to slow the rate of sedimentation at the mouth of the embayment, will be
placed at the mouth of Big Bay Creek. This large rock structure would provide an area of increased
velocities, which would create a scour hole at the embayment mouth. The structure of the rip-rap
dike coupled with localized changes in flow patterns and the scouring effects downstream from the
rock revetments would lead to improved habitat diversity for aquatic species. The top width of the
structure will be five feet with 1.5 to 1 side slopes and would extend downstream at a 60 degree
angle form the channel bank for 115 feet. The structure would then turn and parallel the bank for
335 feet. The dike will be toed into the sub-grade a minimum of two feet and stand above the
channel bottom six feet. The top of the structure will be a minimum of three feet below the normal
pool elevation of 324.0. A depth of three feet was chosen to accommodate the majority of
recreational boat traffic. If deemed necessary, marker buoys would be put in place to mark the
channel. The size of the rock used will be uniformly graded limestone, with each rock weighing
between 50 and 100 pounds. All rip-rap material would be shipped by barge to the project site. All
costs for shipping are included in the material costs.

Numerical or physical modeling should be used to evaluate the performance of the proposed
structures to maintain the openings and evaluate any potential effects to navigation during the
preconstruction, engineering, and design (PED) phase of the project.

Due to the increased velocities created by the embayment revetment, the channel bank would need to
be protected. This would include cleaning the slope of all trees and brush, excavating the river bank
to provide a 2 to 1 slope, covering the slope with a filter fabric, and extending rip-rap up the banks of
the channel to a height of 12 feet vertically from the channel bottom. Protecting/armoring the bank
upstream from Big Bay Creek and near the rock revetments associated with the mouth of Big Bay
Creek would insure that the terrestrial/riparian habitats are not eroded by the Ohio River currents.
Bank stabilization at these locations would be considered a long-term beneficial impact to
terrestrial/riparian habitats.



2.4 Alternative 3. Dredge Channel Through Big Bay Creek Peninsula

Before entering into the Ohio River, Big Bay Creek parallels the river for approximately 0.5 mile
between ORM 909.5 and 910. A narrow peninsula of farmland separates Big Bay Creek and the
Ohio River. The bank of the Ohio River immediately upstream from the opening of Big Bay Creek
is currently being actively eroded. The bank has little woody vegetation, and the adjacent floodplain
area is being farmed up to the riverbank. Small black willow saplings and a few scattered trees are
present along the eroding bank; however, the riverbank is dominated by herbaceous vegetation. This
bank is on the outside bend of the Ohio River, and there is no natural vegetation to control the
erosive forces of the river’s currents, especially during high flow periods.

This alternative calls for a channel to be cut between the main channel of the Ohio River and Big Bay
Creek near ORM 909.5. The channel would be dredged 10 feet deep and 80 feet wide at the water
surface through approximately 730 feet of the peninsula. This would require the excavation of
approximately 91,000 cubic yards of material. Constructing the channel would change the narrow
peninsula of farmland into an island. Excavated material would be disposed on the resulting island.
Since this area is on the outside bend of the Ohio River, some water flow could be diverted around
the island creating a back-channel off the main Ohio River channel. Placement of a hardpoint
diversion structure upstream from the proposed island would enhance the amount of flow into the
channel around the newly created island. The diversion structure would be constructed of rip-rap,
and extend 100 feet into the river. The revetment will be toed into the subgrade a minimum of two
feet and stand above the channel bottom approximately seven feet. The top of the structure will be a
minimum of three feet below the normal pool elevation in order to accommodate the majority of
recreational boat traffic. Armoring the upstream and main channel banks would stabilize the island,
and the remainder of the island could be replanted with preferred bottomland hardwoods.

The primary benefits associated with this alternative would include more diversified aquatic habitat,
improved terrestrial habitat due to reforestation, and increased recreational opportunities, especially
fishing and hunting. The primary adverse issues to be considered with this alternative would be the
requisite land acquisition or easement purchase of the peninsula, which is currently being partially
farmed, and the short-term adverse affects during construction of the dredged channel.

3.0 COST ANALYSIS
3.1 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of no-action,
the three alternatives, and various combinations of the alternatives under consideration. These cost
analyses are not intended to determine the best alternative or combination of alternatives, but rather
to provide decision-makers with a comparison of alternatives that produce different levels of
environmental outputs and to assist in selecting the alternative that best satisfies project objectives.
The analyses are intended to improve the quality of decision-making when considering alternative
plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in



the Civil Works Program; EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration; and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of alternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calculating
the additive effects of each alternative or combination of alternatives. When developing a
combination of alternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each. For instance, when evaluating a project with three
alternatives, IWR-PLAN calculates total environmental output for implementing Alternative 1 as the
output associated with implementing Alternative 1 plus the output (if any) associated with no-action
under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of alternatives by conducting cost
effectiveness and incremental cost analyses. IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Barren Creek and Big Bay Creek Embayments
Project.

As the name indicates, cost effectiveness analysis is a method for comparing alternative plans that
produce environmental outputs and determining which plan can produce the largest quantity of
output for a given cost, or produce the same or greater quantity of output for less cost. Cost
effectiveness analysis determines if: (1) the same environmental output level could be produced by
another plan at less cost; (2) a larger environmental output level could be produced at the same cost;
or (3) a larger environmental output level could be produced at less cost. For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
is considered cost effective. Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
alternative. Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.

Incremental cost analysis builds on the findings of the cost effectiveness analysis. This is
accomplished by comparing the increase in costs to the increase in outputs that are associated with
advancing from one output level (one cost effective alternative) to the next higher output level
(another cost effective alternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis. Preliminary cost estimates for
alternatives presented in the feasibility report were obtained from the Microcomputer Aided Cost
Estimating System (MCACES) cost estimates developed as part of the feasibility report and
additional cost elements (real estate, plans and specifications, and supervision and administration
during construction). Cost estimates for alternatives developed as part of this analysis were based on
MCACES per-unit costs presented in the feasibility report and calculated quantities.



3.2.1 Alternative 1. Barren Creek Embayment. The total estimated cost associated with
implementing Alternative 1 is $180,991 (Table 3-1). Activities included in these costs are equipment
mobilization, dredging 3,800 cubic yards of material, geotube levee construction, excavation,
placement of rock revetments, placement of geofabric, and a mussel survey. Also included in the
costs are contingencies, real estate costs, plans and specifications, supervision and administration
during construction, and interest during construction. Interest during construction is based on the
federal discount rate of 6.625 percent and a construction schedule of 26 days.

Table 3-1. Barren Creek and Big Bay Creek Embayments Project,
Alternative 1, Barren Creek Embayment, Cost Estimate

Item Costs
Dredging and Revetment Costs
Mobilization $21,220
Dredging $7,151
Geotube Levee $4,517
Excavation $2,150
Rock $86,231
Geofabric $6,053
Mussel Survey $5,000
Contingencies $9,263
Real Estate Costs $25,950
Plans and Specifications $6,515
S & A During Construction $6,515
Cost Subtotal $180,565
Interest During Construction $426
Gross Investment $180,991

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.2 Alternative 2. Big Bay Creek Embayment. The total estimated cost of Alternative 2 is
$459,063 (Table 3-2). Activities included in these costs are equipment mobilization, riverbed
evacuation, placement of rock revetments, placement of geofabric, and a mussel survey. Also
included in the costs are contingencies, real estate costs, plans and specifications, supervision and
administration during construction, and interest during construction. Interest during construction is
based on the federal discount rate of 6.625 percent and a construction schedule of 44 days.



Table 3-2. Barren Creek and Big Bay Creek Embayments Project,
Alternative 2, Big Bay Creek Embayment, Cost Estimate

Item Costs
Embayment Costs
Mobilization $61,740
Excavation $5,256
Rock $241,949
Geofabric $61,538
Mussel Survey $5,000
Contingencies $26,284
Real Estate Costs $18,500
Plans and Specifications $18,485
S & A During Construction $18,485
Cost Subtotal $457,237
Interest During Construction $1,826
Gross Investment $459,063

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.3 Alternative 3. Dredge Channel Through Big Bay Creek Peninsula. The total estimated
cost of implementing Alternative 3 is $530,244 (Table 3-3). Activities included in these costs are
project management, equipment mobilization, excavating the channel, excavation for the rock
revetment, placement of rock revetments, placement of geofabric, bank stabilization, reforestation of
23.5 acres, and a mussel survey. Other included costs are contingencies, real estate costs, plans and
specifications, supervision and administration during construction, and interest during construction.
Interest during construction is based on the federal discount rate of 6.625 percent and a construction
schedule of 268 days.

3.3 Average Annual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives. The average annual
cost of implementing each alternative, assuming a 50-year project life and a federal discount rate of
6.625 percent, is also presented. The average annual cost is the annual amount required to amortize
the present value of project costs over the life of the project. It is equivalent to the annual payment
needed to finance the project over 50 years at 6.625 percent interest.

The average annual cost of Alternative 1, Barren Creek Embayment, is $22,123. This includes an
average annual cost of gross investment of $12,496 and average annual operation and maintenance
costs of $9,627. The operation and maintenance costs are based on costs of $35,100 expected to be
incurred every five years during the life of the project for maintenance dredging and $47,200
expected to be incurred every ten years during the life of the project for repair of rock revetments.
These costs are discounted to their net present value, then amortized over the life of the project.



Table 3-3. Barren Creek and Big Bay Creek Embayments Project,
Alternative 3, Dredge Channel Through Big Bay Creek Peninsula, Cost Estimate

Item Costs
Dredging & Revetment Costs
Project Management $25,000
Mobilization $61,740
Channel Excavation $217,490
Revetement Excavation $406
Rock Placement $22,748
Geofabric $9,806
Stabilize Channel $4,096
Reforestation $5,658
Mussel Survey $5,000
Contingencies $24,636
Real Estate Costs $70,685
Plans and Specifications $35,194
S & A During Construction $35,194
Cost Subtotal $517,654
Interest During Construction $12,590
Gross Investment $530,244

Sources. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

Table 3-4. Barren Creek and Big Bay Creek Embayments Project,
Summary of Construction and O & M Costs for Each Alternative

Item Alternative 1 Alternative 2 Alternative 3
Gross Investment $180,991 $459,063 $530,244
Annualized Gross Investment Cost $12,496 $31,695 $36,610
Annualized O&M Costs $9,627 $11,371 $2,310
Total Annualized Costs $22,123 $43,066 $38,920

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;
Louisville District, USACE; and G.E.C., Inc.

The average annual cost of Alternative 2, Big Bay Creek Embayment, is $43,066. This includes an
average annual cost of gross investment of $31,695 and average annual operation and maintenance
costs of $11,371. The operation and maintenance costs are based on costs of $125,150 expected to
be incurred for repair of bank protection and $29,200 for repair of rock revetments, for a total of
$154,350 every 10 years during the life of the project. These costs are discounted to their net present
value, then amortized over the life of the project.



The average annual cost of Alternative 3, Dredge Channel Through Big Bay Creek Peninsula, is
$38,920. This includes an average annual cost of gross investment of $36,610 and average annual
operation and maintenance costs of $2,310. The operation and maintenance costs are based on costs
of $11,440 expected to be incurred for repair of the rock revetment and $19,917 expected to be
incurred for repair of bank protection, for a total of $31,357 every 10 years during the life of the
project. These costs are discounted to their net present value then amortized over the life of the
project

3.4 Environmental Benefits

Environmental impacts associated with no-action and each alternative were measured in habitat
acres. Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative. Therefore, environmental impacts were estimated using information
provided in the feasibility report. Extensive field surveys would be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1. Alternative 1. Barren Creek Embayment. Over time, the mouth of Barren Creek has
become clogged with sediments from the main Ohio River Channel, wave action from barge traffic,
and sediments carried down the creek and deposited at the mouth of the creek. The proposed
alternative would dredge the mouth of Barren Creek to restore depths of 9 to 12 feet. This increased
depth would allow fishes to more freely access Barren Creek even during low flow periods. The
dredge material will be placed on an adjacent site and dewatered. Further efforts to reduce sediment
deposition and maintain the desired depth at the mouth of Barren Creek include the construction of a
rock revetment and bank protection at the embayment mouth. The revetment would provide
approximately 0.18 acre of submerged hard substrate at the mouth of the embayment to be utilized by
a number of fishes and benthic invertebrates as velocity shelters, foraging habitat, and cover.
Estimates of habitat acres created by the rock revetments are based on the total amount of surface
area of the revetments. The increased velocity at the mouth of the creek will aid in maintaining the
desired depth at the mouth. In addition, the increased velocity would increase the erosion of the
banks at the mouth; therefore, the banks would be protected with rip-rap. This rip-rap would also
decrease the erosion rate of the Ohio River banks.

3.4.2. Alternative 2. Big Bay Creek Embayment. The mouth of Big Bay Creek is presently being
eroded by the Ohio River currents. This alternative calls for the construction of a rock revetment at
the mouth of the creek to decrease the sedimentation rate and reduce the erosion of the banks. By
constructing the revetment, the velocity of water from Big Bay Creek would increase, thereby
creating scour holes along the rock revetment. The revetment alone would provide approximately
0.24 surface acre of submerged hard substrate to be utilized as velocity shelter, foraging habitat, and
cover for a variety of fish and benthic invertebrate species. Estimates of habitat acres created by the
rock revetments are based on the total amount of surface area of the revetments. In addition to the
revetment, rip-rap would be placed along the banks of the Ohio River upstream of the confluence
with Big Bay Creek and near the revetment to protect the banks from the currents of the Ohio River.
The rip-rap would also ensure that the terrestrial/riparian habitat occurring along the river would not
be destroyed through erosion.



3.4.3 Alternative 3. Dredge Channel Through Big Bay Creek Peninsula. In an attempt to
better protect the mouth of Big Bay Creek, this alternative proposes to dredge a new channel through
the upper end of a peninsula between Big Bay Creek and the main channel of the Ohio River. This
channel would be constructed approximately 0.5 miles upstream of the mouth of Big Bay Creek and
would be approximately 730 feet long and 80 feet wide at the water surface. In conjunction with the
new channel, a diversion structure would be constructed to enhance the amount of flow entering into
the new channel. This structure would measure 26 feet wide by 100 feet long at the base. The
construction of the new channel and the diversion structure would create approximately 1.5 acres of
submerged aquatic habitat. In addition, the diversion structure would provide velocity shelter and
escape cover for a variety of aquatic organisms.

The new channel would change the narrow peninsula of farmland into an island of approximately

39 acres. This farmland on the island would be purchased, and approximately 60 percent of the
property would be reforested with a mixture of mast-producing bottomland hardwood tree species.
This island would provide approximately 23.5 acres of quality bottomland hardwood habitat for a
variety of song birds and wildlife species. The remaining 15.5 acres of the island would be managed
as open grasslands, which would provide foraging habitat for many song bird, game bird, and grazing
wildlife species. All of these actions would increase recreational opportunities in the project area.
Through placement of rip-rap along the main channel banks and at the mouth of the new channel, the
created island would be further stabilized and protected against the normal currents and flood waters
of the Ohio River. A total of 40.5 acres of habitat would be provided under this alternative.

3.4.4. Summary of Environmental Benefits

Under Alternative 1, Barren Creek Embayment, no-action results in no significant impacts, while
implementing the alternative results in an average annual increase of 0.18 acre. For Alternative 2,
Big Bay Creek Embayment, no- action results in no significant impacts, while implementing the
alternative results in an average annual increase of 0.24 acre. Under Alternative 3, Dredge Channel
Through Big Bay Creek Peninsula, no-action results in no significant impacts, while implementing
the alternative results in an average annual increase of 40.5 acres.

35 Relationship Among Alternatives

Alternative 1 can be effectively combined with alternatives 2 or 3. However, alternatives 2 and 3
cannot be combined with each other because they seek to achieve the same goal of reducing sediment
deposition in the mouth of Big Bay Creek. The costs and environmental outputs of the alternatives
when combined are additive. IWR-PLAN requires that each alternative be assigned costs and outputs
associated with both implementing and not implementing the alternative. The cost for not
implementing an alternative (no-action) is $0. The environmental outputs associated with not
implementing an alternative (no-action) are the quantity of habitat that would be impacted (lost) over
the life of the project if the alternative is not implemented. These values are calculated in terms of
average annual impacts, which are the cumulative number of acres impacted each year by the project
divided by 50, the number of years the project will exist. The no-action outputs are entered into
IWR-PLAN as negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs and operation and maintenance costs. The environmental outputs associated with implementing
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each alternative are calculated as the quantity of habitat created by the alternative and the quantity of
habitat protected from loss if the alternative were not implemented (the no-action impacts). Because
of the method that IWR-PLAN uses to combine alternatives to derive the various combinations of
alternatives, the impacts associated with implementing the alternative must be entered into the
program as net impacts. Net impacts for each alternative are calculated as the impacts associated
with implementing the alternative minus the no-action impacts.

When developing the combination of alternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or no-action status to each. For instance, the IWR-PLAN
derived output from implementing Alternative 1 is actually calculated as the combination of the net
impacts of the action of Alternative 1 (0.18 acre) and the no-action impacts of Alternative 2 (0 acre)
and Alternative 3 (0 acre), resulting in a combined impact of 0.18 acre.

Including no-action, a total of six actual combinations of alternatives exist.
3.6 Cost Effectiveness Analysis

Cost effectiveness analysis is intended to illustrate which alternatives can produce the same amount
of environmental output for less costs or a larger quantity of output for the same or less cost.

Table 3-5 presents the average annual cost, annual environmental outputs, and average cost per
output for each combination of alternatives. The cost-effective combinations are: No-Action,
Alternative 1; Alternative 3; and the combination of alternatives 1 and 3. These combinations are
presented in bold type in Table 3-5.

Table 3-5. Barren Creek and Big Bay Creek Embayments Project,
Cost Effectiveness Analysis

Outputs Costs Average Cost
Alternative (Acres) ($1,000) ($/Acres)
No Action 0.00 0.00 0
Alternative 1 0.18 22.12 122,889
Alternative 2 0.24 43.06 179,417
Alternative 3 40.50 38.92 961
Alternatives 1 and 2 0.42 65.18 155,191
Alternatives 1 and 3 40.68 61.04 1,501

Source: G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysis illustrates the increase in costs associated with advancing from one output
level to the next. Table 3-6 presents the average annual cost, the annual environmental output, the
average cost of output, the incremental output, and the total and per unit incremental cost of the “best
buy” alternatives.
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Table 3-6. Barren Creek and Big Bay Creek Embayments Project,
Incremental Cost Analysis of Increasing Output from the No-Action Alternative
for the “Best Buy” Alternatives

Average Incremental  Incremental  Incremental
Outputs Costs Cost Cost Output Cost Per
Alternative (Acres) ($1,000) ($/Acres) ($1,000) (Acres) Output ($)
Alternative 3 40.50 38.92 961 38.92 40.50 961
Alternatives 1 and 3 40.68 61.04 1,501 22.12 0.18 122,889

Source: G.E.C., Inc.

Alternative 3 and the combination of alternatives 1 and 3 are considered “best buy” alternatives, or
the alternatives that would generate the most output for any additional money expended. The
average cost per habitat acre for Alternative 3 is $961, which is also the incremental cost per acre. A
total of 40.5 beneficial habitat acres are produced under this combination. The total annual
incremental cost, the increase in costs from No-Action, is $38,920.

The combination of alternatives 1 and 3 produces 40.68 beneficial habitat acres at an annual average
cost of $61.04 resulting in an average cost of $1,501 per habitat acre. When compared to
Alternative 3, the average annual incremental cost of this combination is $22,120, and the
incremental output is 0.18 beneficial habitat acres, yielding a per unit incremental cost of $122,889.

Alternative 1 generates 0.18 average annual acre of habitat at an annual cost of $22,120. This
equates to a cost of $122,889 ($22,120/0.18) per acre of output. Alternative 3 produces a total of
40.50 average annual acres at an annual cost of $38,920. This equates to a cost of $961
($38,920/40.5) per acre of output. Alternative 3 produces more output at a lower per unit cost,
making it a “better buy” than Alternative 1. In order to generate more than 40.5 acres of habitat, the
cost-effective combination of alternatives 1 and 3 must be implemented. The combination of
alternatives 1 and 3 produces a total of 40.68 acres, or 0.18 acres more than Alternative 3, at a total
cost of $61,040, or $22,120 more than Alternative 3. This equates to a cost of $122,889
($21,120/0.18) per additional acre of output over the 40.5 acres produced under Alternative 3. For
these reasons, Alternative 3 and the combination of alternatives 1 and 3 are considered “best buy”
plans.

4.0 SUMMARY AND CONCLUSION

This report presents an incremental analysis on the Barren Creek and Big Bay Creek Embayments
Project, which is associated with a proposed ecosystem restoration program for the Ohio River. The
Barren Creek and Big Bay Creek Embayment project is located in Pope County, Illinois,
approximately 11.6 miles northeast of Paducah, Kentucky. The primary goal of the project is to
provide shallow water and rock spawning habitat for fish and to restore and maintain the openings to
the Barren Creek and Big Bay Creek embayments. Three alternatives were evaluated as part of the
project and include: Alternative 1, Barren Creek Embayment; Alternative 2, Big Bay Creek
Embayment; and Alternative 3, Dredge Channel Through Big Bay Creek Peninsula.
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Under Alternative 1, Barren Creek Embayment, the opening for Barren Creek would be dredged and
a rock revetment constructed. This alternative will reestablish a suitable depth for boater access and
provide a suitable sub-grade for the rock revetment at the mouth, while the revetment will create
habitat diversity for aquatic species such as fish and benthic invertebrates. Under Alternative 2, Big
Bay Creek Embayment, a rock revetment will be constructed to protect the eroding riverbank and
provide rock habitat within the project area. Under Alternative 3, Dredge Channel Through Big Bay
Creek Peninsula, a channel between the main channel of the Ohio River and Big Bay Creek will be
dredged. The resulting island could be replanted with preferred bottomland hardwoods. The primary
benefits of this alternative would include increasing aquatic habitat, increasing terrestrial habitat due
to land acquisition and habitat improvements (reforestation), and increasing recreational
opportunities, especially fishing and hunting.

The following subsections provide a summary of impacts, as well as the cost effectiveness analysis.
4.1 Environmental Benefits

4.1.1. Alternative 1. Barren Creek Embayment. Dredging the opening for Barren Creek and
constructing a rock revetment will create habitat diversity for aquatic species such as fish and benthic
invertebrates. If this alternative is implemented, 0.18 acre of aquatic habitat will be created. There
will be no direct loss of habitat for no-action under this alternative.

4.1.2. Alternative 2. Big Bay Creek Embayment. Constructing a rock revetment will protect the

eroding riverbank and provide rock habitat within the project area. If this alternative is implemented,
0.24 acre of aquatic habitat will be created. There will be no direct loss of habitat for no-action under
this alternative.

4.1.3. Alternative 3. Dredge Channel Through Big Bay Creek Peninsula . Dredging a channel
between the main channel of the Ohio River and Big Bay Creek will create an island and could create
aquatic habitat, increase terrestrial habitat due to land acquisition and habitat improvements
(reforestation), and improve fishing and hunting. If this alternative is implemented, 40.5 acres of
habitat will be created. There will be no significant direct loss of habitat for no-action under this
alternative.

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the combination of alternatives
in order to provide decision-makers with information to choose the combination of alternatives that
best satisfy project objectives. The environmental outputs of the alternatives were measured in
habitat acres. Cost effectiveness analysis compared alternative plans that produces environmental
outputs and determined which plan produces the largest quantity of output for a given cost, or
produce the same or greater quantity of output for less cost. The cost-effective alternatives and
combination of alternatives are: No-Action; Alternative 1; Alternative 3; and the combination of
alternatives 1 and 3.

Incremental cost analysis compares the increase in costs (of cost-effective alternatives) of advancing

from one output level to the next higher level of output to the increase in outputs. The resulting “best
buy” alternatives are Alternative 3 and the combination of alternatives 1 and 3. The average cost per
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habitat acre for Alternative 3 is $961, which is also the incremental cost per acre. A total of 40.5
beneficial habitat acres are produced under this combination. The total annual incremental cost, the
increase in costs from No-Action, is $38,920. The combination of alternatives 1 and 3 produces
40.68 beneficial habitat acres at an average cost of $1,501 per habitat acre. When compared to
Alternative 3, the average annual incremental cost of this combination is $22,120, and the
incremental output is 0.18 beneficial habitat acres, yielding a per unit incremental cost of $122,889.
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EXHIBIT H-4. EXAMPLE 3. UPPER T-DIKES, OHIO OH-06

5.1 Description of Project and Impacts
5.2 Incremental Analysis
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EXHIBIT H-4
5.1 UPPER TWIN CREEK “T” DIKES (OH-06)

1.0 Location

The proposed Upper Twin Creek “T” Dikes project area is located in Scioto County, Ohio
approximately 14.5 miles southwest of Portsmouth, Ohio. The project site is in the Ohio River
Meldahl Pool between Ohio River Mile (ORM) 372 and 373. The project site is within the
jurisdiction of the Huntington District, U.S. Army Corps of Engineers (USACE).

RNy

& ?%\ \Rﬁmﬁ?@&\\\\\?ﬁ\\ N7/ /f_t /7///%
N\

1 700 M -

2.0 Project Goal

The primary goals of the Upper Twin Creek “T” Dikes project are to provide aquatic habitat
diversity upstream from Upper Twin Creek and to provide velocity shelters for fishes in the Ohio
River during winter and times of high flows. Increased habitat diversity would correlate with a
sustained fishery resource.

3.0 Project Description and Rationale

A group of ten “T” shaped boulder (rip-rap) structures will be created upstream from Upper Twin
Creek along the main channel border of the Ohio River. The boulder piles will be constructed at
various depths and at various distances from the shoreline outside of the navigation channel to
maximize habitat heterogeneity. The “T” dikes structures will also provide velocity shelters for
fishes during all seasons.

Ohio River Ecosystem Restoration Report- Appendix H - Ecosystem Restoration Example Project 2



4.0 Existing Conditions

Terrestrial/Riparian Habitat: The Ohio bank of the Ohio River east of the mouth of Upper
Twin Creek is dominated by a band of riparian trees. The dominant species present in the
stand include box elder (Acer negundo), black willow (Salix nigra), and silver maple (Acer
saccharinum). The area appears to be highly disturbed, and the shoreline area is littered with
trash including hundreds of discarded tires.

Aquatic Habitats: The proposed location of Upper Twin Creek “T” Dikes is east of the mouth
of Upper Twin Creek along the Ohio bank of the Ohio River between ORM 372 and 373. The
proposed location is on an outside bend of the Ohio River off of the main navigation channel.
There is currently minimal structure or habitat diversity in the location where the series of “T”
dike structures would be positioned. The banks are characterized by mud/sand, and the bottom
substrates are composed primarily of silt and fine sand.

A narrow littoral zone extends from the shoreline to approximately 3 yards from the bank before
gradually dropping to an average depth of 12-14 feet at approximately 25 yards from the bank.
At approximately 50 yards from the bank the average depth is approximately 15-20 feet deep.

Wetlands: There are no jurisdictional wetlands present in the immediate vicinity of the
proposed Upper Twin Creek “T” Dikes project area. Wetlands in the vicinity of the project would
be restricted to the bottomland hardwoods associated with the riparian zone adjacent to the
Ohio River.

Federally-Listed Threatened and Endangered Species: According to the U.S. Fish and
Wildlife Service (USFWS), there are three federally-listed threatened and endangered species
known to occur in Scioto County, Ohio. These species are shown on Table 1.

Table 1. Federally-listed species known to occur in Scioto County, Ohio.

Common Name Scientific Name Federal Status Potential Habitat
Present

Indiana bat Myotis sodalis Endangered no

Virginia spiraea Spirea virginiana Threatened no

small whorled pogonia | Isotria medeoloides Threatened no

Source: Parsons Engineering Science, 2000
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Upper Twin Creek “T” Dikes upstream.

Upper Twin Creek “T” Dikes downstream.
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5.0 Project Diagram
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6.0 Engineering Design and Requirements
6.1 Existing Ecological/Engineering Concern

The Ohio River channel upstream from the mouth of Upper Twin Creek has very little
habitat diversity. Since this area is on an outside bend of the river, river currents limit
the natural deposition of structure, such as snags. The creation of the proposed

“T" dikes would provide a complex structure that would increase submerged habitat. In
addition to the added hard substrate, the altered bathymetry associated with changes in
water flow would also enhance habitat diversity.

6.2 “T” Dike Structure

A “T" Dike is a large rock revetment designed to provide submerged aquatic habitat.
These structures would be placed in a field of ten. Each structure would be randomly
positioned, 25 to 50 yards from the riverbank, between ORM 372 and 373. An individual
structure would be 35 feet in width and 30 feet in length at the top (Figure 1). The
structure would have 1.5 to 1 side slopes, and the overall dimension would be 50 feet by
50 feet. The dike shall be toed into the sub-grade a minimum of 2 feet and stand above
the channel bottom approximately 5 feet. The size of the rock used shall be uniformly
graded limestone with each rock weighing between 50 and 150 pounds. Normally a
well-graded rock would be used, however, a uniform gradation would provide better
aqguatic habitat.
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Figure 1. “T” Dike detail.
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7.0 Planning/Engineering Assumptions
“T” Dike Structure
¢ Average channel velocities are 3 feet per second.

¢ All rip-rap material would be shipped by barge to the project site. All costs for
shipping are included in the material costs.

¢+ Excavated material from site preparation can be disposed of into the main river
channel.

8.0 Cost Estimate (Construction)

“T” Dike Structure - Construction costs for the proposed project are contained on Table 2. A
detailed MCACES cost estimate for the proposed project will be included in Appendix D at a
later date.

Table 2. Construction Costs.

Iltem Cost
Excavation ($1,200 Each) $12,000
“T” Dike Revetment  ($7,500 Each) $75,000
Mobilization and Contingencies @ 20% $17,400
TOTAL $104,400

9.0 Schedule:

Upper Twin Creek “T” Dikes: The estimated construction time for this project is shown on
Table 3.

Table 3. Construction Schedule.

ltem Time
Mobilization 2 Days
Excavation 8 Days
“T" Dike Revetment 45 Days
TOTAL 55 Days

10.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat: The Upper Twin Creek “T” Dikes project would be constructed
in-stream adjacent to the Ohio bank of the Ohio River. Since all of the proposed construction
would be in-stream, there would be no reasonably foreseeable beneficial impacts to
terrestrial/riparian resources.

Aquatic Habitats: Long-term beneficial impacts to aquatic resources would be anticipated as a
result of constructing the Upper Twin Creek “T” Dikes. The complex structure of the rip-rap

“T" dike coupled with localized changes in flow patterns and the scouring effects downstream
from the rock revetments would lead to improved habitat diversity for aquatic species. Habitat
requirements for fishes change seasonally. The “T” dike structure and the changes in
bathymetry associated with the altered water flow from the structure would provide velocity
shelters during the winter and during times of high flows.

Ohio River Ecosystem Restoration Report- Appendix H - Ecosystem Restoration Example Project 7



An improved fishery could also have benefits on mussel populations in and near the project
area. Most of the mussels found in the Ohio River require fish hosts to complete their larval life
stage. Increased numbers of potential host fish would likely increase the number of larvae
successfully completing the metamorphosis from larvae to juvenile mussels. Movement of
these fish between habitats may also provide a means of dispersal for the juvenile mussels.

The addition of the hard substrate (rip-rap) would result in long-term beneficial impacts to other
aquatic species, especially benthic macroinvertebrates, due to the increase in the habitat
diversity. The rip-rap “T" dike would provide more silt-free submerged surface area for
invertebrates as well as foraging and escape cover for various invertebrates and small fishes.

Wetlands: There would be no reasonably foreseeable beneficial impacts to jurisdictional
wetlands as a result of constructing the Upper Twin Creek “T” Dikes.

Federally-Listed Threatened and Endangered Species: There would be no reasonably
foreseeable beneficial impacts to Indiana bats, Virginia spiraea, or small whorled pogonia as a
result of constructing the Upper Twin Creek “T” Dikes.

Although no federally-listed mussel species have been documented in the vicinity of the project
area or in Scioto County, there are several endangered mussel known to occur in the Ohio
River. The complex nature of the rip-rap structure from the “T” dikes coupled with localized
changes in flow patterns and the scouring effects downstream from the structure could lead to
improved habitat for endangered mussels and similar species. Also, as mentioned above, an
improved fishery may also benefit mussel populations through increased numbers of potential
hosts and means of dispersal.

Socioeconomic Resources: There would be short-term and long-term beneficial impacts to
socioeconomic resources as a result of implementing the proposed project. The short-term
beneficial impacts would be related to costs and local expenditures associated with the
construction of the “T” dikes.

Potential Adverse Environmental Impacts

Terrestrial/Riparian Habitat: During the site preparation and construction of the revetments,
there would be a potential for short-term adverse impacts to terrestrial species from
construction-related noise and disturbance. Considering the existing high volume of
disturbance from barge traffic along the Ohio River and recreational boat usage in the area, it is
likely that the increased noise/disturbance impacts would be very minor.

Aquatic Habitats: There would be a potential for adverse affects to aquatic species, especially
immobile benthic invertebrates during the construction of the Upper Twin Creek “T” Dikes.
Localized populations of benthic invertebrates could be covered with rip-rap during the
construction of the “T” dikes. In addition, sensitive aquatic species immediately downstream
from the site could be adversely impacted by degraded water quality associated with displaced
sediments, especially during the site preparation/excavation. The adverse impacts to aquatic
species would be short term, and the overall beneficial impacts of the restoration project would
outweigh the adverse impacts.

Wetlands: There would be no adverse affects to jurisdictional wetlands as a result of
constructing the Upper Twin Creek “T” Dikes.

Federally-Listed Threatened and Endangered Species: It would be unlikely that the Indiana
bat, Virginia spiraea, or small whorled pogonia would be adversely affected by the construction
of the proposed project.
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Socioeconomic Resources: There would be no reasonably foreseeable adverse
socioeconomic impacts as a result of implementing the proposed project.

11.0 Mitigation

Minor impacts associated with site preparation/excavation and rock (rip-rap) placement may
occur during the construction of this project, however, no significant adverse impacts are
expected. The use of best management practices and proper construction techniques would
minimize adverse water quality impacts. No substantial mitigation measures would be
necessary to complete this project.

12.0 Preliminary Operation and Maintenance Costs:

Upper Twin Creek “T” Dikes Operation and Maintenance costs are summarized on Table 4.

Table 4. Operation and Maintenance Costs (50 Year Life)
Maintenance Frequency Costs
Repair of Rock Structures 10 years $52,200

13.0 Potential Cost Share Sponsor(s)

State of Ohio

local fishing groups/tournament fishermen
barge/towing industry

U.S. Fish & Wildlife Service

* & o o

14.0 Expected Life of the Project
It is anticipated that the “T” dike structures would have an intact life expectancy of 50 years.

15.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
site area.

Site Inspection Findings. The project site is located in the Ohio River immediately upstream of
the mouth of Upper Twin Creek in Scioto County, Ohio.

The following environmental conditions were considered when conducting the June 9, 1999
project area inspection:

Impoundments/Lagoons;
Drum/Container Storage;
Electrical Transformers;
Standpipes/Vent pipes;
Surface Water Discharges;
Power or Pipelines;
Mining/Logging; and

Other

Suspicious/Unusual Odors;
Discolored Soil;

Distressed Vegetation;

Dirt/Debris Mounds;

Ground Depressions;

Qil Staining;

Above Ground Storage Tanks (ASTS);
Underground Storage Tanks (USTSs);
Landfills/Wastepiles;

® S 6 6 6 o0
* S O O 6 o o

Sparse residential houses and hardwood forest are to the north of the project area. None of the
environmental conditions listed above were observed in the project area.
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Risk Management Data Search. A search of available environmental records was conducted
by Environmental Data Resources, Inc. (EDR). The search complied with ASTM Standard
Practice for Environmental Site Assessments, E 1527-97. The search report with maps
showing the search area around the project site is presented in Appendix B. The search
distance was configured to include the area of the project and a buffer zone beyond the
boundary of the project. It was conservatively assumed that any environmental conditions
beyond the project area buffer zone would not impact the project. Databases searched and the
distance searched from the project site for each environmental item (e.g., USTs, NPL sites, etc.)
are as follows:

Databases Search Radius (Miles)
NPL: National Priority List 1.75
RCRIS-TSD: Resource Conservation and Recovery Information System 1.25
SHWS: State Hazardous Waste Sites 1.75
CERCLIS: Comprehensive Environmental Response, Compensation, and 1.25
Liability Information System
CORRACTS: Corrective Action Report 1.75
SWEF/LF: Available Disposal for Solid Waste in lllinois- Solid Waste 1.25
Landfills Subject to State Surcharge
LUST: Leaking Underground Storage Tank Not Applicable for This Site
UST: Underground Storage Tank 1.00
RCRIS-SQG: Resource Conservation and Recovery Information System 1.00
for Small Quantity Generators
RCRIS-LQG: Resource Conservation and Recovery Information System 1.00
for Large Quantity Generators
ROD: Record of Decision 1.75
CONSENT: Superfund (CERCLA) Consent Decrees 1.75
Coal Gas: Former Manufactured gas (Coal Gas) Sites 1.00
MINES: Mines Master Index File 1.00

HTRW Findings and Conclusions

An inspection of the project site and a search of environmental records relevant to the project
site and extended areas beyond have revealed no evidence of recognized environmental
problem conditions in connection with this project site.
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APPENDIX A Threatened & Endangered Species
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APPENDIX B Hazardous Toxic and Radiological Wastes
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APPENDIX C Plan Formulation and Incremental Analysis Checklist

Project Site Location: (Include enough description or landmarks to find).

The proposed Upper Twin Creek “T” Dikes project area is located in Scioto County, Ohio
approximately 14.5 miles southwest of Portsmouth, Ohio. The project site is in the Ohio River
Meldahl Pool between Ohio River Mile (ORM) 372 and 373. The project site is within the
jurisdiction of the Huntington District, U.S. Army Corps of Engineers (USACE).

Description of Plan selected:

A group of ten “T” shaped boulder (rip-rap) structures will be created upstream from Upper Twin
Creek along the main channel border of the Ohio River. The boulder piles will be constructed at
various depths and at various distances from the shoreline outside of the navigation channel to
maximize habitat heterogeneity. The “T” dikes structures will also provide winter velocity
shelters for fishes.

Alternatives of the Selected Plan:

Smaller Size Plans Possible? Yes and description

Reduce the number of “T” dike structures.

Larger Size Plan Possible? Yes and description
Increase the size and number of “T” dike structures.

Other alternatives? No

Restore/Enhance/Protect Terrestrial Habitats? [ |Opportunity numbers met [|

Restore, Enhance, & Protect Wetlands? | lOpportunity numbers met []

Restore/Enhance/Protect Aquatic Habitats? | Yes  |Opportunity numbers met [ A5, A§

Type species benefited: Fish and invertebrates including mussels.

Endangered species benefited:  Potential benefits to mussel species.
Can estimated amount of habitat units be determined:
Plan acceptable to Resources Agencies?

U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes — Ohio DNR

Plan considered complete? Connected to other plans for restoration?
Real Estate owned by State Agency? Federal Agency?
Real Estate privately owned? No

If privately owned, what is status of future acquisition?
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Terrestrial Habitat Opportunities

T1- Restore riparian corridors, reduce fragmentation by expanding and joining isolated habitat blocks and
stabilize eroding banks.

T2 Restore, protect existing islands and create islands where they historically occurred.

T3 Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities
W1 Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

W2 Forested Wetlands: Restore Forested Wetlands:Cypress/Tupelo Swamps and other unique forested
wetlands

W3 Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river except during high
water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities

Al Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).

A2 Restore riverine submerged and emergent aquatic vegetation

A3 Restore and protect sand and gravel bars.

A4 Protect tailwaters and provide structures to provide refuge for fish.

A5 Create and protect fish and mussel refuges in pools (deep water, slow velocity, soft substrate)

A6 Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Other

0-1 Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)
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APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)
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1.0 INTRODUCTION, PURPOSE AND NEED

This work presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project OHO06 — Upper Twin Creek “T” Dikes, a feasibility level study associated with a
proposed ecosystem restoration program for the Ohio River. This study serves as an example
incremental analysis for various ecosystem components considered as part of the program. The
Corps has been involved in a large ecosystem restoration study of the Ohio River extending from
Cairo, lllinais, to Pittsburgh, Pennsylvania. The Louisville, Huntington, and Pittsburgh districts are
currently working with other Federal agencies and six states to develop an array of ecosystem
restoration projects.

The proposed Upper Twin Creek “T” Dikes project is located in Scioto County, Ohio, approximately
14.5 miles southwest of the City of Portsmouth. The project site is in the Ohio River Meldahl Pool
between Ohio River Mile (ORM) 372 and 373 and is within the jurisdiction of the Huntington
District, U.S. Army Corps of Engineers (USACE).

The primary goals of the Upper Twin Creek “T” Dikes project are to provide aquatic habitat diversity
upstream from Upper Twin Creek and to provide velocity shelters for fishes in the Ohio River during
winter and times of high flows. Increased habitat diversity would promote a sustained fishery
resource and an improved recreational fishery.

Three proposed alternatives, presented below, were designed to meet the primary goals of the project.
2.0 PROPOSED ALTERNATIVES
2.1 No-Action

Currently, the Ohio River provides a habitat of limited complexity (fine sand/silt) for aquatic
organisms immediately upstream of the Upper Twin Creek confluence. Under the No-Action
Alternative, aquatic habitat in this portion of the river would continue to be limited.

2.2 Alternative 1. Construct 10 “T” Dikes

The Ohio River channel upstream from the mouth of Upper Twin Creek has very little habitat
diversity. Because this area is on an outside bend of the river, currents limit the natural deposition of
such materials as snags that would create structure. Under this alternative, a group of 10 “T” shaped
dikes constructed of boulders (rip-rap) would be placed upstream from Upper Twin Creek along the
main channel border of the Ohio River. A “T” dike is a large rock revetment designed to provide
submerged aquatic habitat. The “T” dikes would be constructed at various depths and at various
distances from the shoreline outside the navigation channel to maximize habitat heterogeneity. The
“T” dikes structures will also provide velocity shelters for fishes during all seasons. The construction
of the proposed “T” dikes would provide a complex structure that would increase the variability of
submerged habitat. In addition to the added hard substrate, the altered water flow would enhance
habitat diversity.

The proposed location of the 10 “T” dikes is east of the mouth of Upper Twin Creek along the Ohio
bank of the Ohio River between ORM 372 and 373. The Ohio bank of the Ohio River east of the



mouth of Upper Twin Creek is dominated by a band of riparian trees, the dominant species of which
include box elder (Acer negundo), black willow (Salix nigra), and silver maple (Acer saccharinum).
The area appears to be highly disturbed, and the shoreline area is littered with trash, including
hundreds of discarded tires. The proposed location is on an outside bend of the Ohio River off of the
main navigation channel. There is minimal structure or habitat diversity in the location where the
series of “T” dike structures would be positioned. The banks are characterized by mud/sand, and the
bottom substrates are composed primarily of silt and fine sand.

A narrow littoral zone extends from the shoreline to approximately three yards from the bank before
gradually dropping to an average depth of 12 to 14 feet at approximately 25 yards from the bank. At
approximately 50 yards from the bank, the average depth is approximately 15 to 20 feet deep.

These structures would be placed in a field of 10. Each structure would be randomly positioned 25 to
50 yards from the riverbank between ORM 372 and 373. An individual structure would be 35 feet
wide and 30 feet long at the top. The structure would have 1.5 to 1 side slopes, and the overall
dimension would be 50 feet by 50 feet. The dike will be toed into the sub-grade a minimum of two
feet and stand above the channel bottom approximately five feet. All rip-rap material would be
shipped by barge to the project site. All costs for shipping are included in the material costs. The
size of the rock used will be uniformly graded limestone, with each rock weighing between 50 and
150 pounds. Excavated material from site preparation can be disposed in the main river channel.

2.3 Alternative 2. Construct 20 “T” Dikes

This alternative is similar to Alternative 1, except that a group of 20 “T” dikes would be constructed
upstream from Upper Twin Creek along the bank of the Ohio River between river miles 272 and 273.

The “T” dikes would be constructed at various depths and at various distances from the shoreline
outside of the navigation channel to maximize habitat heterogeneity. The “T” dikes structures will
also provide velocity shelters for fishes during all seasons. The creation of the proposed “T” dikes
would provide a complex structure that would increase the diversity of submerged habitat. In
addition to the added hard substrate, the altered water flow would enhance habitat diversity.

These structures would be placed in a field of 20. Each structure would be randomly positioned 25 to
50 yards from the riverbank between ORM 372 and 373. An individual structure would be 35 feet
wide and 30 feet long at the top. The structure would have 1.5 to 1 side slopes, and the overall
dimension would be 50 feet by 50 feet. The dike will be toed into the sub-grade a minimum of two
feet and stand above the channel bottom approximately five feet. All rip-rap material would be
shipped by barge to the project site. All costs for shipping are included in the material costs. The
size of the rock used will be uniformly graded limestone, with each rock weighing between 50 and
150 pounds. Excavated material from site preparation can be disposed in the main river channel.

2.4 Alternative 3. Construct 10 Large “T” Dikes

This alternative is similar to Alternative 1, except that 10 “T” dikes measuring 75 feet by 75 feet
would be constructed along the bank of the Ohio River.

Under this alternative, a group of 10 “T” dikes would be created upstream from Upper Twin Creek
along the main channel border of the Ohio River. The creation of the “T” dikes would provide a



complex structure that would increase the diversity of submerged habitat, provide habitat
heterogeneity, and create velocity shelters for fishes during all seasons. In addition to the added hard
substrate, the altered water flow would also enhance habitat diversity.

These structures would be placed in a field of 10. Each structure would be randomly positioned 25 to
50 yards from the riverbank between ORM 372 and 373. An individual structure would be 60 feet
wide and 50 feet long at the top. The structure would have 1.5 to 1 side slopes, and the overall
dimension would be 75 feet by 75 feet. The dike will be toed into the sub-grade a minimum of two
feet and stand above the channel bottom approximately five feet. All rip-rap material would be
shipped by barge to the project site. All costs for shipping are included in the material costs. The
size of the rock used will be uniformly graded limestone with each rock weighing between 50 and
150 pounds. Excavated material from site preparation can be disposed in the main river channel.

3.0 COST ANALYSIS
3.1 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of No-Action
and of the three alternatives under consideration. These cost analyses are not intended to determine
the best alternative, but rather to provide decision-makers with a comparison of alternatives that
produce different levels of environmental outputs and to assist in selecting the alternative that best
satisfies project objectives. The analyses are intended to improve the quality of decision-making
when considering alternative plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in
the Civil Works Program; EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration; and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of alternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calculating
the additive effects of each alternative or combination of alternatives. When developing a
combination of alternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each. For instance, when evaluating a project with three
alternatives, IWR-PLAN calculates total environmental output associated with implementing
Alternative 1 as the output associated with implementing Alternative 1 plus the output (if any)
associated with no-action under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of alternatives by conducting cost
effectiveness and incremental cost analyses. IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Upper Twin Creek “T” Dikes Project.



As the name indicates, cost effectiveness analysis is a method for comparing alternative plans that
produce environmental outputs and for determining which plan can produce the largest quantity of
output for a given cost, or produce the same or greater quantity of output for less cost. Cost
effectiveness analysis determines if: (1) the same environmental output level could be produced by
another plan at less cost; (2) a larger environmental output level could be produced at the same cost;
or (3) a larger environmental output level could be produced at less cost. For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
is considered cost effective. Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
alternative. Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.

Incremental cost analysis builds on the findings of the cost effectiveness analysis. This is
accomplished by comparing the increase in costs to the increase in outputs associated with advancing
from one output level (one cost effective alternative) to the next higher output level (another cost
effective alternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis. Preliminary cost estimates for
alternatives presented in the feasibility report were obtained from the Microcomputer Aided Cost
Estimating System (MCACES) cost estimates developed as part of the feasibility report and
additional cost elements (real estate, plans and specifications, and supervision and administration
during construction). Cost estimates for alternatives developed as part of this analysis were based on
MCACES per-unit costs presented in the feasibility report and calculated quantities.

3.2.1 Alternative 1. Construct 10 “T” Dikes. The total estimated cost associated with
implementing Alternative 1 is $215,406 (Table 3-1). Activities included in these costs are equipment
mobilization, riverbed excavation, and placement of rock revetments. Also included in the costs are
contingencies, real estate costs, plans and specifications, supervision and administration during
construction, and interest during construction. Interest during construction is based on the federal
discount rate of 6.625 percent and a construction schedule of 55 days.



Table 3-1. Upper Twin Creek “T” Dikes Project,
Alternative 1, Construct 10 “T”” Dikes, Cost Estimate

Item Costs
"T" Dikes Costs
Mobilization $15,000
Excavation $2,389
Rock $104,210
Contingencies $8,512
Real Estate Costs $54,225
Plans and Specifications $15,000
S & A During Construction $15,000
Cost Subtotal $214,336
Interest During Construction $1,070
Gross Investment $215,406

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.2 Alternative 2. Construct 20 “T” Dikes. The total estimated cost of Alternative 2 is
$331,616 (Table 3-2). Activities included in these costs are equipment mobilization, riverbed
evacuation, and placement of rock revetments. Also included in the costs are contingencies, real
estate costs, plans and specifications, supervision and administration during construction, and interest
during construction. Interest during construction is based on the federal discount rate of

6.625 percent and a construction schedule of 108 days.

Table 3-2. Upper Twin Creek “T” Dikes Project,
Alternative 2, Construct 20 “T” Dikes, Cost Estimate

Item Costs
"T" Dikes Costs
Mobilization $15,000
Excavation $4,778
Rock $208,420
Contingencies $15,974
Real Estate Costs $54,225
Plans and Specifications $15,000
S & A During Construction $15,000
Cost Subtotal $328,397
Interest During Construction $3,219
Gross Investment $331,616

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.



3.2.3 Alternative 3. Construct 10 Large “T Dikes. The total estimated cost of implementing
Alternative 3 is $372,921 (Table 3-3). Activities included in these costs are equipment mobilization
riverbed excavation, and placement of rock revetments. Other included costs are contingencies, real
estate costs, plans and specifications, supervision and administration during construction, and interest
during construction. Interest during construction is based on the federal discount rate of
6.625 percent and a construction schedule of 126 days.

Table 3-3. Upper Twin Creek “T” Dikes Project,
Alternative 3, Construct 10 Large “T” Dikes, Cost Estimate

Item Costs
"T" Dikes Costs
Mobilization $15,000
Excavation $5,091
Rock $245,779
Contingencies $18,611
Real Estate Costs $54,225
Plans and Specifications $15,000
S & A During Construction $15,000
Cost Subtotal $368,705
Interest During Construction $4,216
Gross Investment $372,921

Sources. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc., 2000.

3.3 Average Annual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives. The average annual
cost of implementing each alternative, assuming a 50-year project life and a federal discount rate of
6.625 percent, is also presented. The average annual cost is the annual amount required to amortize
the present value of project costs over the life of the project. It is equivalent to the annual payment
needed to finance the project over 50 years at 6.625 percent interest.

The average annual cost of Alternative 1, Construct 10 “T” Dikes, is $18,718. This includes an
average annual cost of gross investment of $14,872 and average annual operation and maintenance
costs of $3,846. The operation and maintenance costs are based on costs of $52,200 expected to be
incurred every 10 years during the life of the project for the repair of the rock structures. These costs
are discounted to their net present value, then amortized over the life of the project.

The average annual cost of Alternative 2, Construct 20 “T” Dikes, is $30,587. This includes an
average annual cost of gross investment of $22,896 and average annual operation and maintenance
costs of $7,691. The operation and maintenance costs are based on costs of $104,400 expected to be
incurred every 10 years during the life of the project. These costs are discounted to their net present
value, then amortized over the life of the project.



Table 3-4. Upper Twin Creek “T” Dikes Project,
Summary of Construction and O & M Costs for Each Alternative

Item Alternative 1 Alternative 2 Alternative 3
Gross Investment $215,406 $331,616 $372,921
Annualized Gross Investment Cost $14,872 $22,896 $25,748
Annualized O&M Costs $3,846 $7,691 $9,069
Total Annualized Costs $18,718 $30,587 $34,817

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;
Louisville District, USACE; and G.E.C., Inc., 2000.

The average annual cost of Alternative 3, Construct 10 Large “T” Dikes, is $34,817. This includes
an average annual cost of gross investment of $25,748 and average annual operation and
maintenance costs of $9,069. The operation and maintenance costs are based on costs of $123,100
expected to be incurred every 10 years during the life of the project. These costs are discounted to
their net present value, then amortized over the life of the project.

34 Environmental Benefits

Environmental impacts associated with No-Action and each alternative were measured in habitat
acres. Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative. Therefore, environmental impacts were estimated using information
provided in the feasibility report. Extensive field surveys would be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1 Alternative 1. Construct 10 “T” Dikes. The aquatic habitat diversity occurring along the
outer bend of the Ohio River immediately upstream of the Twin Creek confluence is extremely
limited. In an attempt to increase aquatic habitat diversity in this portion of the river channel,
construction of 10 “T” dikes at various depths and various distances from the bank but out of the
navigation channel has been proposed. These “T” dikes would provide underwater structures, that
would alter the water flow patterns, cause scouring effects downstream of the structures, and improve
habitat diversity for a variety of aquatic organisms. Each “T” dike would provide approximately
0.04 acre of underwater structure. Therefore, the 10 “T” dikes alone would create approximately 0.4
surface acre of submerged hard substrate habitat. Estimates of habitat acres created by the rock
revetments are based on the total amount of surface area of all of the revetments.

3.4.2. Alternative 2. Construct 20 “T” Dikes. Under Alternative 2, construction of 20 “T” dikes
is proposed. These “T” dikes would be of the same design and size as those proposed in Alternative
1. The amount of aquatic habitat created by this alternative would increase to approximately 0.7 acre
of submerged hard substrate habitat. Estimates of habitat acres created by the rock revetments are
based on the total amount of surface area of all of the revetments.

3.4.3. Alternative 3. Construct 10 Large “T” Dikes. In order to provide the most habitat
diversity per unit of cost, other alternatives have been proposed. Under this alternative, 10 “T” dikes



would be constructed; however the overall dimensions of the dikes would be 75 feet by 75 feet
instead of 50 feet by 50 feet. The dikes constructed under this alternative would provide the same
type of habitat diversity as the ones in Alternative 1. The amount of submerged hard substrate
habitat created would be approximately 0.7 acre. Estimates of habitat acres created by the rock
revetments are based on the total amount of surface area of all of the revetments.

3.4.4. Summary of Environmental Benefits. Implementing Alternative 1, Construct 10 “T”
Dikes, would result in an average annual increase of 0.4 acres of habitat. Implementing
Alternative 2, Construct 20 “T” Dikes, would result in an average annual increase of 0.7 acres of
habitat. Implementing Alternative 3, Construct 10 Large “T” Dikes, would result in an average
annual increase of 0.7 acres. No action for all three alternatives results in no significant
environmental impacts.

3.5 Relationship Among Alternatives

The three alternatives cannot be effectively combined. The alternatives consist of varying the size or
number of “T” dikes to be constructed between Ohio River mile 372 and 373. Therefore, only one of
the alternatives can effectively be implemented. IWR-PLAN requires that each alternative be
assigned costs and outputs associated with both implementing and not implementing the alternative.
The cost for not implementing an alternative (No-Action) is $0. The environmental outputs
associated with not implementing an alternative (No-Action) are the quantity of habitat that would be
impacted (lost) over the life of the project if the alternative is not implemented. These values are
calculated in terms of average annual impacts, which are the cumulative number of acres impacted
each year by the project divided by 50, the number of years the project will exist. The No-Action
outputs are entered into IWR-PLAN as negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs and operation and maintenance costs. The environmental outputs associated with implementing
each alternative are calculated as the quantity of habitat created by the alternative and the quantity of
habitat protected from loss if the alternative were not implemented (the No-Action impacts).

Because of the method that IWR-PLAN uses to combine alternatives to derive the various
combinations of alternatives, the impacts associated with implementing the alternative must be
entered into the program as net impacts. Net impacts for each alternative are calculated as the
impacts associated with implementing the alternative minus the No-Action impacts.

When developing the combination of alternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or no-action status to each. For instance, the IWR-PLAN
derived output from implementing Alternative 1 is actually calculated as the combination of the net
impacts of the action of Alternative 1 (0.4 acres) and the no-action impacts of Alternative 2 (0 acres)
and Alternative 3 (0 acres), resulting in a combined impact of 0.4 acres.

Including No-Action, a total of four actual combinations of alternatives exist.



3.6 Cost Effectiveness Analysis

Cost effectiveness analysis is intended to illustrate which alternatives can produce the same amount
of environmental output for less costs or a larger quantity of output for the same or less cost.

Table 3-5 presents the average annual cost, annual environmental outputs, and average cost per
output for each combination of alternatives. The cost-effective combinations are: No-Action,
Alternative 1, and Alternative 2. These combinations are presented in bold type in Table 3-5.

Table 3-5. Upper Twin Creek “T” Dikes Project,
Cost Effectiveness Analysis

Outputs Costs Average Cost
Alternative (Acres) ($1,000) ($/Acres)
No Action 0.0 0.00 0
Alternative 1 0.4 18.72 46,800
Alternative 2 0.7 30.58 43,685
Alternative 3 0.7 34.82 49,743

Source: G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysis illustrates the increase in costs associated with advancing from one output
level to the next higher output level. Table 3-6 presents the average annual cost, the annual
environmental output, the average cost of output, the incremental output, and the total and per unit
incremental cost of the “best buy” alternatives.

Table 3-6. Upper Twin Creek “T” Dikes Project,
Incremental Cost Analysis of Increasing Output from the No-Action Alternative
for the “Best Buy” Alternative

Average Incremental  Incremental  Incremental
Outputs Costs Cost Cost Output Cost Per
Alternative (Acres) ($1,000) ($/Acres) ($1,000) (Acres) Output ($)
Alternative 2 0.7 30.58 43,686 30,580 0.7 43,686

Source: G.E.C., Inc.

Alternative 2 is considered the “best buy” alternative, or the alternative that would generate the most
output for any additional money expended. The average cost per habitat acre for Alternative 2 is
$43,686, which is also the incremental cost per acre. A total of 0.7 beneficial habitat acres are
produced under this alternative. The total annual incremental cost, the increase in costs from no-
action, is $30,580

Alternative 2 generates 0.7 acre of habitat at a cost of $30,580. This equates to a cost of $43,686
($30,580/0.7) per acre of output. The other cost-effective alternative, Alternative 1, produces a total



of 0.4 acre at a total cost of $46,800. This equates to a cost of $117,000 ($46,800/0.4) per acre of
output. Alternative 2 produces more output at a lower per unit cost, making it a “better buy” than
Alternative 1. For this reason, Alternative 2 is considered the “best buy” plan.

4.0 SUMMARY AND CONCLUSION

This report presents an incremental analysis on the Upper Twin Creek “T” Dikes Project, which is
associated with a proposed ecosystem restoration program for the Ohio River. The Upper Twin
Creek “T” Dikes Project is located in Scioto County, Ohio, approximately 14.5 miles southwest of
Portsmouth, Ohio, and is in the Ohio River Meldahl Pool between Ohio River Mile (ORM) 372 and
373.

The primary goals of the Upper Twin Creek “T” Dikes project are to provide aquatic habitat diversity
upstream from Upper Twin Creek and to provide velocity shelters for fishes in the Ohio River during
winter and times of high flows. Increased habitat diversity would correlate with a sustained fishery
resource and an improved recreational fishery. Three alternatives were evaluated as part of the
project and include: Alternative 1, Construct 10 “T” Dikes; Alternative 2, Construct 20 “T” Dikes;
and Alternative 3, Construct 10 Large “T” Dikes.

Under Alternative 1, Construct 10 “T” Dikes, a group of 10 “T” shaped boulder structures measuring
50 feet by 50 feet would be created upstream from Upper Twin Creek along the main channel border
of the Ohio River. Under Alternative 2, Construct 20 “T” Dikes, a group of 20 “T”* shaped boulder
structures measuring 50 feet by 50 feet would be constructed at the site described under

Alternative 1. Under Alternative 3, Construct 10 Large “T” Dikes, a group of 10 “T” shaped boulder
structures measuring 75 feet by 75 feet would be constructed at the location described under
Alternative 1. All three of these alternatives will, to varying degrees, increase submerged habitat and
provide velocity shelters for fishes during all seasons.

The following subsections provide a summary of impacts, as well as the cost effectiveness analysis.
4.1 Environmental Benefits

4.1.1. Alternative 1. Construct 10 “T” Dikes. Constructing 10 “T” dikes upstream from Upper
Twin Creek along the main channel border of the Ohio River will increase the diversity of
submerged habitat and provide velocity shelters for fishes during all seasons. If this alternative is
implemented, 0.4 acres of hard substrate aquatic habitat will be created. There will be no direct loss
of habitat for no-action under this alternative.

4.1.2. Alternative 2. Construct 20 “T” Dikes. Constructing 20 “T” dikes upstream from
Upper Twin Creek will increase the diversity of submerged habitat and provide velocity shelters for
fishes during all seasons. If this alternative is implemented, 0.7 acres of hard substrate aquatic
habitat will be created. There will be no direct loss of habitat for no-action under this alternative.

4.1.3. Alternative 3. Construct 10 Large “T” Dikes. Constructing 10 large “T” dikes

upstream from Upper Twin Creek will increase the diversity of submerged habitat and provide
velocity shelters for fishes during all seasons. If this alternative is implemented, 0.7 acre of hard
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substrate of aquatic habitat will be created. There will be no direct loss of habitat for no-action under
this alternative.

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the combination of alternatives
in order to provide decision-makers with information to choose the combination of alternatives that
best satisfy project objectives. The environmental outputs of the alternatives were measured in
habitat acres. Cost effectiveness analysis compares alternative plans that produce environmental
outputs and determines which plan produces the largest quantity of output for a given cost, or
produce the same or greater quantity of output for less cost. The cost-effective alternatives are: No-
Action, Alternative 1, and Alternative 2.

Incremental cost analysis compares the increase in costs (of cost-effective alternatives) of advancing
from one output level to the next higher level of output. The resulting “best buy” alternative is
Alternative 2. The average cost per habitat acre for Alternatives 2 is $43,686, which is also the
incremental cost per acre. A total of 0.7 beneficial habitat acres are produced under this
combination. The total annual incremental cost, the increase in costs from No-Action, is $30.580.
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